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Treatment of Senescence in Male Rats with Sex 
and Thyroid Hormones and Desoxycorticosterone 
Acetate 


V. KORENCHEVSKY, S. K. PARIS, AND B. BENJAMIN 


I the previous papers (29, 40, 58, 59, 60, 61 

62) certain processes of aging in female 
rats were investigated, and accelerating action 
of ovariectomy on these processes was ascer- 
tained, and apparently anti-aging and some 
other effects of sex and thyroid hormones, 
desoxycorticosterone acetate, and anterior hy- 
pophysis extracts were studied. 

In the other publications (38, 42, 63) cer- 
tain processes of aging in male rats and the 
accelerating effects of castration and of hor- 
monal deficiencies on these processes were 
recorded. 

In 20 intact male rats, aged 14 to 18 
months, the changes in weight and histologic 
structure of some organs were examined (52). 
Following treatment with androsterone, de- 
hydroandrosterone, and testosterone propion- 
ate, a beneficial effect was observed on the 
structure of the secondary sex organs and the 
kidneys but not in the other organs examined 
nor in the general condition of the animals. 
Steinach (81) considered that ligation of the 
vasa deferentia results in the accumulation of 
natural hormones in the testes. By this opera- 
tion he claimed to “rejuvenate” or “reactivate” 
old rats and also senile dogs. Apart from 
these studies no investigations on the hormon- 
al treatment of senescent and senile male rats 
seem to have been reported. In contrast to the 
scarcity of gerontologic investigations on hor- 
monal effects in laboratory animals, several 


attempts have been made to treat old men with 
sex and thyroid hormonal preparations. The 
main literature on the treatment of old people 
with these hormones has been reviewed pre- 


viously (39, 42). 


PRESENT INVESTIGATION 


In the present study the effects of adminis- 
tration of testosterone propionate (testosterone 
P.), oestradiol 3-benzoate-n-butyrate (oestra- 
diol B.B.), desoxycorticosterone acetate (doca), 
and desiccated thyroid have been examined in 
normal and castrated senescent male rats. The 
study includes observations on organ weights, 
the size of cells and nuclei, mitotic counts, and 
the usual histologic examinations. 

Two experiments were performed on a total 
of 189 rats. 

Experiment I included 123 rats, 62 of which 
were castrated approximately one month before 
the onset of the experiment, whereas 61 rats 
remained normal. Seven of the castrated and 
6 of the normal animals were not treated with 
hormones and served as controls. The experi- 
ment lasted 91 days; the age of the rats at the 
end of the experiment was about 21 months. 
Testosterone P. and doca were implanted sub- 
cutaneously as 25 mg. pellets; the hormones 
were absorbed at a rate of 1.07 and 1.33 mg. 
per week, respectively. Desiccated thyroid was 
given orally by pipette, 24 to 43 mg. three times 
a week. Two subcutaneous injections of 0.03 


415 





416 KORENCHEVSKY, PARIS, AND BENJAMIN 


mg. of oestradiol B.B. each were given during 
the first week of the experiment. 

Experiment II included 66 rats, 30 of which 
were castrated approximately one month before 
the onset of the experiment, while the remain- 
ing 36 rats were kept normal. Six of the cas- 
trated and 7 of the normal animals were not 
treated with hormones and served as controls. 
The experiment lasted 68 days; the age of 
the animals at the end of the study was about 
20 months. Testosterone P. was implanted 
subcutaneously in the form of 25 mg. pellets; 
the hormone was absorbed at a rate of 1.07 
mg. per week. Desiccated thyroid was given 
by mouth 19.3 mg. thfee times a week. Three 
subcutaneous injections of 0.016 mg. of oestra- 
diol B.B. each were given during the first week 
of the experiment. 

The arrangement of the experiments, the 
number of animals in each group, and the hor- 
mones administered may be seen from tables 
I to 4. For economy of space the organ weights 
are given in actual weights only, but the changes 
observed in relative fat free weights will, when 
necessary, be referred to in the text. The his- 
tologic technique, the methods used for meas- 
urement of cells, nuclei, and cardiac myofibres, 
and the procedure for preparation of paper 
replicas of the renal convoluted tubules were 
the same as those described in previous publica- 
tions (62, 63). The hepatic cells and adrenal 
fasciculata cells were photographed and their 
paper replicas cut out from the enlarged photo- 
graphic prints. The degree of variation of the 
standard weight of this paper does not exceed 
2 per cent. 

Statistical evaluation of the results was per- 
formed by Benjamin. The statistical methods 
and designations used were the same as those 
described in previous papers. 


RESULTS 


In order to evaluate the age factor in the 
results obtained, the previous experiments of 
Korenchevsky and associates on young and 
adult rats, of the same:strains as those ‘in the 
present experiments, will be referred to, when 


necessary. 


1. Effect on General Appearance, Body 
Weight, and Fat Distribution 


The general appearance of rats depends 
chiefly on their body weight, fat deposition, 
condition of the fur, and their spontaneous 
activity. 

Testosterone P.—The experiments showed 
that castrated rats which received testosterone 
P. gained more weight, had more lustrous fur, 
and seemed more lively than the testosterone 
treated normal animals, in some of which the 
body weight seemed to be slightly decreased. 

Oestradiol B.B.; Desiccated thyroid.—In 
most cases the administration to the rats of 
oestradiol B.B. and desiccated thyroid, when 
given singly or together, with or without other 
hormones, resulted in a decrease in body weight 
and fat deposition. These rats, although 
thinner, had the appearance of healthy animals, 
with behaviour and fur similar to those in the 
control group. Senescent rats do not tolerate 
thyroid hormone as well as young animals. 
Thus, Bodansky and Duff (3) and Bourliére 
(5) found that the same dose of thyroxine pro- 
duced a much greater loss in body weight in 
older rats than in young ones. 

Doca.—The administration of doca alone or 
with testosterone P. resulted in no significant 
changes in the body weight and fat deposition. 

It may therefore be summarised that the 
favourable effects of the hormone treatment, 
as judged by changes in general appearance, 
body weight, and fat deposition, seemed to 
occur mainly in the castrated rats treated with 
testosterone. 


2. Effect on Testes 


A four stage system for the rating of de- 
generative changes in the testes was used in 
the previous (75) and present publications. 
The first stage is characterised by a reduction 
in number of spermatozoa in the seminiferous 
tubules associated with irregular disposition, 
twisting, and swelling and fusion of the heads 
of some of the spermatozoa. In the second 
stage of degeneration the seminiferous tubules 
seem smaller with swelling or atrophic changes 
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of their cells and the occurrence of bead-like 
nuclei and incomplete or arrested sperma- 
togenesis. In this second stage the lesions 
characteristic of the first stage may also be 
seen. In the third and fourth stages, which 
rarely occurred in the present experiments, the 
degenerative changes in the cytoplasm and 
nuclei are more severe. 

In the present experiments (tables I and 
3) about one-half of the control animals had 
normal testes while the other half showed the 
first stage of degenerative changes in some of 
the seminiferous tubules. 

Testosterone P.; Oestradiol B.B.—At pres- 
ent it is established that in adult rats androgens 
produce a direct stimulating effect on the testes, 
actually on their seminiferous tissue, and an 


indirect depressing action on the gonads due 
to the depression of the hypophyseal gonado- 
tropin secretion by androgens. The resulting 
effect on the testes is determined by predomina- 
tion of one of these two opposite actions. 

Medium doses, used by most investigators 
(e.g., 4, 48, 52, 57), depress the testes. Some 
stimulating effect can be produced by small 
doses of androgens (74) probably because they 
do not depress the gonadotropin secretion, or 
by very large doses, with which a strong stimu- 
lation of the seminiferous tissue of the testes 
overcomes a weaker effect of the depressed 
gonadotropin secretion (77). These large doses 
of androgens, however, produce the atrophy 
of interstitial Leydig cells. 

In a different way this was confirmed by the 


TABLE 1. EXPERIMENT I ON NorMAL Rats. EFFECTS OF Doca, ANDROGENIC, OESTROGENIC, AND THYROID 
HORMONES ON ACTUAL WEIGHTS OF ORGANS. 








Desiccated Thyroid Doca 


Organs 


Testosterone P. 


Controls 


+ Oestradiol B. B. 


Testosterone P. 
Des, thyroid 
Oestradiol B. B.| 


+ Testosterone P. 


+ O6estradiol B. B. 
+ Testosterone P. 
+ Testosterone P. 
+ Des. thyroid 


bt 
oo 
fb 





Testes (Gm.) 2.32|. 1.28 2.61 


1.20 1.19 1.05 


bo 
i) 
vi 
_ 
w 
c= 
iS) 
i. 
NR 
bo 
S 
de 





Seminal vesicles (mg.) 11100 1900 | 830 =| 680 2326 |1300 =|1219 1898 2040 =—(|1791 
Prostate (mg.) 1419 2548 |1317 1343 2337/1617 /1637 | |2464 = [2220 = |2039 
Penis (mg.) | 376 | 426 | 362 | 389 | 400 | 375 | 377 | 398 | 394 | 404 
Preputial glands (mg.) | 223 | 259 | 241 | 250 | 293 | 297 | 238 | 285 | 273 313 
Adrenals (mg.) 50 | 48 | 43 | 56 | 49 | SO | 47 | 48 | 45 | 48 
Thyroid (mg.) 25.7| 24.5| 22.8] 22.7| 25.3| 27.7} 23.0| 30.0] 24.3} 24.2 
Hypophysis (mg.) | S22 Ot ee 13.2 12.3 13.8 12.5 | 12.3 11.1 11.4 
Thymus (mg.) | 79 | 56 | 85 | 109 | 55 | S54 | 80 73, | 62 | 47 
Liver (Gm.) | 12.47) 12.50} 12.22) 10.46) 11.67) 13.33) 12.79 13.45) 12.00) 11.86 
Kidneys (Gm.) | 2.36] 2.43) 2.30/ 2.27} 2.61) 2.72) 2.60; 2.81) 2.72) 2.89 
Spleen (mg.) | 877 | 866 | 977 | 827 | 973 | 880 | 929 | 827 | 861 | 936 
Heart (mg.) 11088 |1192 |1217 |1162 {1215 [1293 (1247 1265 |1205 |1299 


Brain (Gm.) | 2.07} 2.07} 2.13) 2.08) 2.12) 2.13) 2.07) 2.12] 2.04) 2.07 
Retroperitoneal fat (Gm). 13.2| 12.8 .6 | 0} 13.7] 11.5] 11.3] 9.8] 8.3 
Final body weight (Gm.) | 402 | 384 | 376 | 329 | 359 | 307 | 367 | 384 345 | 348 

Gain or loss in body 


weight (Gm.) +18 | -6 | 43 |-42 |-32 |4+17 | 41 | -7 |-16 |-34 
Number of rats in each | | | | 
group . FOR. 216 6 6 oe hee 6 
| 





| 
Abbreviations of the names of hormones were denoted in the text on page 415. 
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experiments of Bottomley and Folley (4) in 
which the simultaneous injections of testoster- 
one P. and gonadotropin prevented the ‘“‘andro- 
genic” atrophy of the testes, and by Cutuly 
and associates (12) and Hamilton and Leonard 
(24) who, by administration of androgens, 
maintained the development of the seminiferous 
tissue in hypophysectomised rats. 

Oestrogens (28, 46, 77) have a depressing 
effect on the testes, chiefly through depression 
of gonadotropin secretion, but they do not pro- 
duce any stimulation of the testes. In the pres- 
ent experiments, in most rats treated with 
tesicsicroue or oestradiol alone or in combina- 
tion with other hormones, the weight of the 
testes was decreased as compared with the 
weight in the untreated animals (tables 1 and 
3). Histologically various degrees of the sec- 
ond stage of degeneration were observed. 


However, in a few rats treated with testoster- 
one P. or oestradiol B.B. alone only the first 
stage of degeneration was found, while in one 
oestradiol B.B. treated rat the third stage, 
characteristic of more severe testicular degen- 
eration, occurred. 

Desiccated thyroid; Doca—Thyroid hor- 
mone in non-toxic doses does not change the 
weight and histology of the testes (10, 27), 
or it may even produce a slight stimulating 
effect (69). Large and therefore toxic doses, 
on the contrary, produce degenerative changes 
(13). Previously (56) it was emphasized that 
useful anabolic and stimulating effects of thy- 
roid hormone cannot be operative unless liberal 
amounts of vitamins are present in the diet. 
Disregard of this point by some investigators 
explains the toxic effects of otherwise non- 
toxic doses. 


TABLE 2. EXPERIMENT I ON CASTRATED Rats. EFFECTS OF Doca, ANDROGENIC, OESTROGENIC, AND THYROID 
HORMONES ON ACTUAL WEIGHTS OF ORGANS. 














| 
| Desiccated Thyroid Doca 
a fae} | [ae fe le 
: fea} me | 3 — ev | gum 
ata z | ¥e 5 | 3 | 33 | ae: 
° a 2 a og | & ni | aun 
2/2/28] 6/68) 2] 4 / & | 6 |Aas 
6 & 2) + [oF] S| + | + | ++ [oe+ 
Seminal ves. (mg.) 111. |1701 | 108 | 125 |1914 | 109 | 122 |1577  |1579 |1692 
Prostate (mg.) ; 208 = =|2337 234 234 |2096 221 234 |2048 (2272 /|1902 
Penis (mg.) . 300 390 306 299 391 296 314 = |413 415 386 
Preputial glands (mg.) 181 257 194 227 311 165 230 272 268 231 
Adrenals (mg.) 48 45 51 69 48 47 50 42 42 48 
Thyroid (mg.) 25.7 | D625 | 25.2 1 S6F | 23D | 27S |. WS) 22.0'| 23:0) 22.9 
Hypophysis (mg.) 25.5 13.0 14.0 17.9 10.9 15.0 15.0 12.7 12.4 12.3 
Thymus (mg.) 122 45 88 163 60 112 120 60 58 60 
Liver (Gm.) 9.02} 12.97 7.76, 10.18) 11.17 9.28 9.02} 12.63) 14.55) 11.44 
Kidneys (Gm.) P81) 2.39. 2.70; 2.26 2.48, 1.85 2.07, 2.68, 3.23) 2.54 
Spleen (mg.) 779 861 780 877 698 790 866 808 905 890 
Heart (mg.) 950 1170 1000 1099 1151 1000 1131 1273 1351 1189 
Brain (Gm.) ee a ee oe ee ee ee i ee oe i 
Retroperitoneal fat (Gm.) 43.7 18.3 9.2 18.5 14.2 17.4 14.2 12.6 ni. 8.4 
Final body weight (Gm.) 327 387 294 351 330 340 314 358 359 319 
Gain or loss in body 
weight (Gm.) —3 +21 —39 —12 —20 —3 —21 +3 —1 —27 
Number of rats in group 7 6 5 6 6 7 6 7 5 ? 
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Doca, given in such large doses as 2 mg. 
per day for 20 days, had no effect on the testes ; 
only enormous doses of 10 mg. per day, ad- 
ministered for the same period, produced 
atrophic changes in adult rats (77), probably 
due to the depressed gonadotropin secretion. 
In the present experiments, these hormones in 
the doses used when given alone had no degen- 
erative or any other action on the testes. In 
one rat treated with desiccated thyroid a 
nodular hyperplasia of the Leydig cells was 
observed. 

Therefore, according to the present findings, 
only testosterone P. and oestradiol B.B. slight- 
ly or moderately intensified the degenerative 
changes in the testes which had already started 
to develop in about one-half of the control 
senescent animals. 


3. Effect on Secondary Sex Organs 
Testosterone P.; Oestradiol B.B.—It is gen- 


erally recognised that androgens possess a 
strong stimulating effect on the secondary sex 
organs. In previous studies by Korenchevsky 
and associates (28, 38, 46) on the effect of 
oestrogens on male rats it was demonstrated 
that these hormones stimulated the development 
of fibrous and, to a lesser degree, muscular 
tissue in the seminal vessels, coagulating glands, 
and prostate. In the epithelial cells of these 
glands larger doses of oestrogens produce 
squamous metaplasia or, in combination with 
weak androgens, adenoma-like changes in the 
seminal vesicles (37). It was further shown 
in these and some other (83) investigations 
that androgens when administered in sufficient 
doses, simultaneously with oestrogens, prevent 
the above mentioned abnormal oestrogenic 
changes. 


In the present experiments the described 
typical androgenic, oestrogenic, and neutralis- 
ing effects on the weight (tables 1-4) and 


TABLE 3. EXPERIMENT II ON NORMAL Rats. EFFECTS OF ANDROGENIC, OESTROGENIC, AND THYROID HORMONES 
ON ACTUAL WEIGHTS OF ORGANS. 








| 
| 
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Desiccated Thyroid 


| ——-———- ee $$$ —_—— 

















Organs | Controls ee —— + Testos- 
| _ | Alone ae P. 
| | + Oestradiol 
B. B. 
Testes (Gm.) 2.36 1.45 1.78 i 1.17 
Seminal vesicles (mg.) | 978 2144 376 943 2301 
Prostate (mg.) | 1276 2310 834 1365 | 2302 
Penis (mg.) 349 421 327 347 393 
Preputial glands (mg.) 248 336 223 273 320 
Adrenals (mg.) 51 42 56 47 48 
Thyroid (mg.) 24.6 24.2 25.9 29.0 24.7 
Hypophysis (mg.) 11.9 11.2 15.6 11.4 | 11.4 
Thymus (mg.) 76 40 76 64 40 
Liver (Gm.) 11.73 12.41 9.64 11.44 11.81 
Kidneys (Gm.) 2.32 2.69 2.16 2.35 2.68 
Spleen (mg.) 951 850 864 799 812 
Heart (mg.) 1158 1286 1047 1206 | 1235 
Brain (Gm.) 2.10 2.06 2.04 2.09 2.06 
Retroperitoneal fat (Gm.) 11.9 11.9 12.9 14.6 9.4 
Final body weight (Gm.) 371 360 337 367 346 
Gain or loss in body weight (Gm.) —6 —13 —33 —12 —42 
Number of rats in each group 7 6 9 7 7 
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histologic structures of these organs were also 
found both in normal and castrated rats. For 
example, in the normal rats the administration 
of oestrogen caused considerable hypertrophy 
of the fibrous and muscular layers and de- 
pressed the development and secretory func- 
tion of the epithelium of the secondary sex 
glands in spite of the presence of the testes. 
Only when testosterone P. was administered, 
in addition to the natural testicular secretion 
of the androgens, were the above mentioned 
oestrogenic effects completely neutralised and 
overcome by strong androgenic action. 


4. Effect on the Thyroid 


Since it has been shown previously (62) 
that the functional condition of the thyroid can- 
not be judged by the changes in the weight of 
this gland, in the present experiments only the 
histologic changes were considered. In the 
normal control rats the thyroid was found to 


be in an active condition with medium or low 
cylindrical epithelium and with a small or 
medium amount of colloid. In the castrated 
control rats the epitheliurn was cubical. 

Testosterone P.—In previous studies a defi- 
nite stimulating effect of androgen administra- 
tion on the thyroid was demonstrated by histo- 
logic examination (8, 58, 59, 61, 62). 

In the present experiments testosterone P., 
in agreement with the previous findings, was 
found to produce a definite stimulating effect 
on the thyroid tissue; this effect could be ob- 
served especially clearly in the castrates. 

Oestradiol B.B.—In previous investigations 
on rats (1, 2,62) a moderate stimulating action 
was noted after treatment with oestrogens. In 
some other experiments (1, 9, 30) treatment 
with oestrogens was found to produce a rest- 
ing or depressed or even toxic effect on the 
thyroid gland. Most probably the contradic- 
tory results obtained should be explained by 
various dosages of the hormones used and the 


TABLE 4, EXPERIMENT II ON CASTRATED Rats, EFFECTS OF ANDROGENIC, OESTROGENIC, AND THYROID HORMONES 
ON ACTUAL WEIGHTS OF ORGANS. 
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| 
Organs | Controls | P. | B. B. | ps omg 
| | Alone eee 
| | + Oestradiol 
B. B. 

Seminal vesicles (mg.) 15 1121 34 14 | 1102 
Prostate (mg.) | 81 1379 97 83 | 1387 
Penis (mg.) 91 335 95 | 88 327 
Preputial glands (mg.) 119 261 130 116 251 
Adrenals (mg.) 42 43 50 | 53 44 
Thyroid (mg.) 22.2 27.2 Wa i 20.3 22.0 
Hypophysis (mg.) 13.7 12.7 16.2 | 15.0 13.1 
Thymus (mg.) 70 39 94 | 92 29 
Liver (Gm.) 7.42 10.38 8.29 7.36 8.51 
Kidneys (Gm.) 1.51 2.01 1.69 | 1.70 | 2.02 
Spleen (mg.) 618 768 706 | 742 | 791 
Heart (mg.) 864 1090 928 | 953 | 1090 
Brain (Gm.) 2.01 2.02 1.97 | 1.98 | 2.02 
Retroperitoneal fat (Gm.) 17.8 18.3 BS | @£ jo mes 
Final body weight (Gm.) | 320 332 327 | 284 276 
Gain or loss in body weight (Gm.) | —4 +7 +3 | —20 —53 
Number of rats in each group 6 6 7 | 6 5 
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physiologic condition of the treated animals. 
Thus, the small doses or short period of injec- 
tions produced stimulating effects (2, 62), 
while the large doses and prolonged treatment 
depressed the gland (30), especially in gon- 
adectomized rats (1). 

In the present studies, oestradiol B.B., when 
given alone in small doses, seemed to produce 
a slight stimulation of the thyroid in the normal 
rats, an observation which is in agreement with 
our previous findings in senescent female rats 
(62). 

Desiccated thyroid—A depressing effect of 
thyroid hormone administration on the thyroid 
gland has been established by several investi- 
gators. 

Also in the present experiments the thyroid 
hormone was found to have a depressing effect 
on the thyroid tissue, resulting in a flattening of 
the epithelium and an increase in the amount 
of hard colloid. 


Doca.—No previous observations have been 
recorded concerning the effects of treatment 
with doca on the thyroid gland. In the pres- 
ent investigation doca alone seemed to stimulate 
the thyroid, but in a lesser degree than testos~ 
erone P. 

Plurihormonal treatment—In both normal 
and castrated animals treated with three or 
four hormones simultaneously, testosterone P. 
produced a more or less pronounced neutralis- 
ing effect on the depressing action of the thy- 
roid hormone. Oécestradiol had no such action. 

Clinically, however, an improvement in some 
symptoms of hyperthyroidism was observed 
after administration of androgens (19, 80) or 
oestrogens (18), but Farbman (15) obtained 
negative results in 7 cases, and only a slight 
improvement in 2 mild cases of thyrotoxicosis. 

From the results of the present study it may 
therefore be concluded that testosterone P. ex- 
erts a definitely stimulating effect on the thy- 


TABLE 5. EFFECT OF HORMONES ON ADRENAL FASCICULATA CELLS IN NORMAL AND CASTRATED RaATs. 





Average Weight of Paper Replica (mg.) of 
g pe I 


Group Cytoplasm 
sTO Ss 


Ratio of Nucleus 


Nucleus : 
to Cytoplasm 





Normal Castrates Normal | Castrates Normal Castrates 
Experiment I 
Controls 11.37 13.49 1.74 t.75 1:6.5 1:7..7 
Doca | 12.15 | 13.59 1.87 1.80 | 1:6.5 1:7.6 
Desiccated thyroid 13.00 | 14.79 1.66 La | 74 1) ta 
Doca + desiccated thyroid | 12.30 16.35 1.85 2.09 16.7 | 03.8 
Desiccated thyroid + oestradiol B. B.| 16.62 3.55 | 20 | 1.9 1:8.3 1:9.3 
Testosterone P. 7.24 | ot | te 1 Tae} ee 1:4.5 
Testosterone P. + doca 10.19 | 9.54 1.86 . 72 1:3.5 1:5.6 
Testosterone P. + doca + desiccated | 
thyroid i i me Be ict | OS i6-7 1:6.5 
Testosterone P. + desiccated thyroid 
+ oestradiol B. B. 13.75 3.9t | 1.00 | 2.4 |} 084) 2802 
Four hormones | 12.62 13.48 | 1.85 | 1.85 16.8 | 1:7.3 
| 
| | 
Experiment II | : 
Controls te oe. ee ee 137.5 1:8.7 
Oestradiol B. B. 15.32 | 15.01 | 1.77 | 1.79 | 1:8.7 1:8.4 


| 
| 


In tables 5-8 the number of rats in each group is the same as in the respective groups of tables 1-4. 
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roid of senescent male rats, an effect which is 
most pronounced in castrates, while the stim- 
ulation effected by small doses of oestradiol 
B.B. was only slight or, in some rats, absent. 

Pathologic changes—In some of the hor- 
mone-treated rats, meta-hyperplastic or adeno- 
matous changes seemed to be more pronounced 
than in the untreated controls. These changes 
have been described in detail elsewhere (60). 


5. Effect on the Adrenals 


In the previous experiments on adult male 
rats the effects on the adrenals of androgens 
(22, 23, 47, 48, 49, 50, 51, 52, 55, 57), oestro- 
gens (22, 45, 46), and thyroid hormone (56) 
were investigated. In these papers the litera- 
ture on the subject was also given. 

The results obtained in the present experi- 
ments on senescent rats were similar to those 
previously obtained on adult animals, but in 
some cases the effects were less pronounced. 

Testosterone P.—In the present investiga- 
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tion testosterone P. produced a significant de- 
crease in the weight of the adrenals only in 
one experiment (table 3, P < 0.01). Histo- 
logically, however, a considerable decrease in 
the size of the fasciculata cells was observed in 
all normal and castrated rats treated with 
testosterone P. (table 5, P < 0.01-0.001). No 
significant changes were observed in the nuclei, 
while the nucleo-cytoplasmic ratio was greater 
in both groups (P < 0.001). In most rats 
there was a widening of the demarcation zone 
and a more or less pronounced depletion of 
lipoid granules in the fasciculata and, in some 
cases, in the glomerulosa zones. 


Oestradiol B.B.—In the previous experi- 
ments (22, 45, 57) on adult male rats and in 
the present investigation on senescent male 
rats, no constant or significant changes after 
the administration of oestrogens were observed 
in actual weights of the adrenals. In relative 
weights, however, they were increased (as it 
was also found previously) in normal rats more 


TABLE 6, EFFECT OF HORMONES ON LIVER CELLS IN NORMAL AND CASTRATED Rats. 





























Average Weight of Paper Replica (mg.) of 
. | Ratio of Nucleus 
Groupe Cytoplasm Nucleus | 20 Cyeeplann 
Normal Castrates Normal | Castrates Normal Castrates 

Experiment I | 
Controls 11.79 8.66 1.16 1.08 1:10.2 1:8.0 
Doca 11.40 9.81 1.36 | 1.38 1:8.4 4:7.1 
Desiccated thyroid 11.79 | 9.96 1.42 | 1.33 1:8.3 1:7.5 
Doca + desiccated thyroid | 22.25 9.99 ee ee ee 1:7.6 
Desiccated thyroid + oestradiol B.B., 11.43 10.19 . ae oo) 2 1:6.5 
Testosterone P. 12.26 13.07 1.43 145 |. S836 1:9.0 
Testosterone P. + doca 12.22 12.00 1.39 1.41 | 1:8.8 1:8.5 

Testosterone P. + doca + oestradiol | 
B. B. 12.36 11.64 1.44 1.35 1:8.6 1:8.6 

Testosterone P. + desiccated thyroid 

+ oestradiol B. B. 10.72 11.60 1.36 | 1.40 | 9 1:8.3 
Four hormones 12.05 11.07 141 | 1.48 | 6 1:7.5 

| | 

Experiment II | 
Controls | 11.70 8 1.24 | 1.20 | 19.4 6.9 
Oestradiol B. B. 9.29 9.41 1.23 ee SA le le 1:7.4 
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(P < 0.02) than in the castrates (P < 0.05). 
The cells and their nuclei were also significant- 
ly enlarged (table 5, P < 0.01-0.001) in the 
normal but not in the castrated rats. This 
difference might be explained by the fact that 
castration alone causes hypertrophy of the cells 
(table 5, lines 1 and 11). 

The cortico-stimulating effect of oestrogen 
in the treated animals, however, was revealed 
in the production of cooperative hypertrophy 
of the adrenals in the rats simultaneously treat- 
ed with oestradiol B.B. and desiccated thyroid 
(tables 1 and 2, P < 0.05-0.01). This was 
also shown by the considerable enlargement of 
the cytoplasm (table 5, P < 0.01-0.001) and 
nuclei (P < 0.05-0.02). 

A partial depletion of lipoid granules in the 
z. glomerulosa was observed in most rats 
treated with oestrogen alone or in combination 
with desiccated thyroid. 

Desiccated thyroid—When previously (56) 
larger doses of desiccated thyroid were given, 
a considerable hypertrophy of the adrenals was 
obtained. The small doses used in the present 


+23 


experiments enlarged the adrenals in only one 
experiment (table 4, P < 0.05). Histologically 
the fasciculata cells were larger (table 5), 
especially in some rats, but on the average not 
significantly so (P > 0.05). Also no definite 
changes were observed in the nuclei (P > 
0.05). A partial depletion of lipoid granules 
in the z. glomerulosa was observed in most rats 
treated with desiccated thyroid alone or in com- 
bination with oestrogen. 

Doca.—In Selye’s investigations (76) usual- 
ly the effects of massive and therefore toxic 
doses of doca were studied. Such doses pro- 
duced atrophy of the adrenals, in particular 
of their cortical cells, and degenerative changes 
in the medulla. Forster and associates (17), 
however, were unable to record these toxic 
changes in the rats injected even with 2.5 mg. 
of doca daily for 87 days. 

In the present experiments doca was ab- 
sorbed from the implanted pellets in a daily 
dose of about 0.19 mg. This dose did not 
produce any significant change in the weight 
of the adrenals (tables 1 and 2), nor in the 


TABLE 7. EFFECT OF HORMONES ON KIDNEY CONVOLUTED TUBULES. 








Average Weight of Paper Replica (mg.) of Renal Tubules 








Groups | Normal Castrates 
Tubule Lumen Tubule Lumen 
Experiment I 
Controls | 9.67 1.28 8.81 1.19 
Doca | 10.77 | 1.45 9.04 1.20 
Desiccated thyroid Bs Fae aati 8.67 0.99 
Doca + desiccated thyroid 10.20 | 1.31 9.78 1.24 
Desiccated thyroid + oestradiol B. B. | oes | 41.22 9.80 1.21 
Testosterone P. | 11.71 | 1.46 10.55 1.33 
Testosterone P. + doca 11.03 ie | 10.61 | 1.48 
Testosterone P. + doca + oestradiol B. B. 10.82 1.49 10.89 1.27 
Testosterone P. + doca + desiccated thyroid 11.13 | 1.57 11.95 1.74 
Four hormones 10.88 | 1.47 11.25 | 1.37 
| 
| | 
Experiment IT | 
Controls 8.30 1.98 6.44 1.15 
Oestradiol B. B. 7.88 1.77 6.97 1.55 
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size of the fasciculata cells or their nuclei 
(table 5), nor in the lipoid granule content. 
The z. glomerulosa, however, in most cases was 
depleted of these granules. In contrast to the 
damaging effects of large doses of doca, the 
small doses as used in our experiments pro- 
duced a beneficial action, since they partly 
neutralised the atrophying effect of testoster- 
one P. on the cortical cells, as comparison of 
lines 6 and 7 in table 5 shows (P < 0.001 in 
normal rats); and definitely enhanced (P < 
0.01) the nonsignificant hypertrophying effect 
of thyroid hormone on these cells in castratéd 
rats (table 5, lines 3 and 4). 

All these data indicate that small non-toxic 
doses of doca have a different effect than large 
doses, namely they possess some latent stimu- 
lating action which, when used in combination 
with testosterone or thyroid hormone, becomes 
evident. 

Plurthormonal treatment.—In the rats treat- 
ed simultaneously with three or four hormones, 
the androgenic atrophying effect on the adren- 
als was neutralised by the other hormones 
used; the size of the cells and nuclei (table 
5, lines 8-10) and their histologic structure re- 
turned to normal, or (in normal rats) the 
cells became slightly hypertrophied (P < 0.05). 


This favourable neutralising effect has previ- 
ously been observed in female senescent rats 
treated with similar combinations of hormones 
(62). These important facts suggest an ad- 
vantage of plurihormonal treatment for thera- 
peutic purposes. 


Pathologic changes.—Pathologic changes in 
the adrenals were observed in the form of 
nodular hyperplasias or adenomatous structures 
described elsewhere (60), or as syncytial de- 
generations which were also described previ- 
ously (62). The latter affected only small 
areas of glomerulosa and fasciculata zones, 
being present in approximately equal percentage 
in the control and treated rats (23 and 24 per 
cent respectively ). 





6. Effect on the Hypophysis 


In the present experiments only the changes 
in the weight of the hypophysis were investi- 
gated, but the histologic examination was not 
completed. 

Testosterone P.—Wolfe (86) found that in 
the hypophysis of senescent male rats, as com- 
pared with young animals, the eosinophiles 
were decreased and the chromophobes were in- 
creased in number ; the colloid accumulated be- 


TABLE 8. EFFECT OF HORMONES ON CARDIAC MYOFIBRES. 








Groups 


Percentage of Large Cardiac Myofibres 








Experiment I Experiment II 








Normal Castrates Normal Castrates 

Controls 18.9 | 13.7 15.1 13.2 
Doca 17.0 13.2 Cae } ten 
Desiccated thyroid 20.2 | 18.4 15.6 | 14.9 
Testosterone P. 72 | 19.7 16. 15.8 
Oestradiol B. B. Side vive 16.1 | 13.3 
Doca + desiccated thyroid 21 <1 | 16.8 
Oestradio B. B. + desiccated thyroid 16.6 16.4 | 
Testosterone P. + doca 17.2 | 16.6 oe ene 
Testosterone P. + desiccated thyroid + oestradiol B. B. 75.4 18.1 | | 18.9 
Testosterone P. + desiccated thyroid + doca 27.4 24.0 

Four hormones 25.9 22.2 
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tween and in the cells, and in some rats 
adenomatous changes were observed. These 
senescent changes were reversed by administra- 
tion of testosterone P. 

It has also been established (6, 79) that 
androgenic hormones can prevent castration 
changes in the hypophysis, namely, hypertrophy 
of the gland, and increase in the number and 
size of basophiles and the occurrence of signet- 
cells. 

In those old men in whom androgen produc- 
tion in the testes is decreased, the amount of 
gonadotropins in the hypophysis and their ex- 
creation in the urine increases (25, 26, 84, 85). 
Treatment with testosterone compounds re- 
duces or cures this gonadotropinuria and im- 
proves the symptoms of male climacteric (20, 
25). 

In accordance with these previous observa- 
tions, in the present experiments the adminis- 
tration of testosterone was found to reduce 
(in most cases not statistically significantly ) 
the weight of the hypophysis in the castrates, 
but not in the normal senescent rats. 

Oestradiol B.B.—In both normal and cas- 
trated senescent rats, oestradiol B.B., in spite 
of small doses used, produced a significant 
hypertrophy of the hypophysis (tables 3 and 4, 
P < 0.05-0.01). In the rats which besides 
oestradiol B.B. received testosterone P. either 
alone or in combination with other hormones, 
the hypertrophied hypophysis was reduced to- 
wards or to a normal weight (tables 1 to 4). 
These observations are in agreement with the 
findings in previous observations (57, 70, 87) 
on adult normal and castrated rats. 

Desiccated thyroid; Doca—In the present 
experiments the administration of thyroid hor- 
mone or doca did not produce any significant 
changes in the weight of the hypophysis. 


7. Effect on the Thymus 


Testosterone P.; Oestradiol B.B.; Desiccated 
thyroid—The effects of aging, and of andro- 
genic, oestrogenic, and thyroid’ hormones on 
the thymus and the literature on the subject 
have been reported in previous publications 


(35, 62, 73). 


In the present experiments (tables I to 4) 
testosterone P. alone or in combination with 
other hormones, accelerated the thymic atrophy 
which was developing in the senescent rats. 
Small doses used of oestrogen and of desic- 
cated thyroid had no definite effects on the 
weight or structure of this gland. These ob- 
servations are in agreement with results of 
previous investigations. 

Doca.—The effect of doca on the thymus 
has not been investigated previously. In the 
present studies the administration of doca pro- 
duced no definite changes in the weight or his- 
tologic structure of the gland. 

Pathologic changes—The development of 
thymic meta-hyperplasias and adenoma-like 
structures in the control and hormone treated 
rats was described in detail elsewhere (60, 62). 


8. Effect on the Liver 


Testosterone P.—It was shown in 1933 by 
Korenchevsky and associates (50) that crude 
androgens, extracted from male urine, produced 
hypertrophy of the liver in castrated male rats 
but not in normal animals. In subsequent ex- 
periments on young and adult rats of both 
sexes (29, 40, 47, 48, 49, 51, 54, 55, 57, 58, 59) 
and senescent female rats (62) similar results 
were obtained with pure crystalline androgens 
(androsterone, testosterone, testosterone P., 
and some other androgenic compounds). Hy- 
pertrophy of the liver in mice treated with 
testosterone P. has similarly been observed by 
Kochakian (34). 

A protein anabolic effect of androgen admin- 
istration has been established by several investi- 
gators (31, 32, 33). Kenyon and associates 
(33) concluded that the retention of nitrogen, 
phosphorus, potassium, and creatine points to 
a somatotropic influence of androgens and the 
deposition of new tissues in the organs of the 
body. Kochakian and Clark (36) used another 
test, which also points to the increased protein 
synthesis in the tissues and organs, namely esti- 
mation of their arginase content. After andro- 
genic treatment of castrated rats they found a 
marked increase of arginase in the liver, kid- 
neys, and intestines of these animals. 
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In the present experiments in normal rats 
treated with testosterone P. alone or in combi- 
nation with other hormones no statistically sig- 
nificant changes were observed in the weight of 
the liver (tables 1 and 3), in the size of the 
hepatic cells (table 6), nor in the number of 
mitoses. There was, however, hypertrophy 
of the nuclei in the rats of these groups (P < 
0.02-0.01 ), indicating a weak stimulating effect. 
The increase in the nucleo-cytoplasmic ratio 
was statistically significant in the normal ani- 
mals treated with three or four hormones 
(P < 0.05-0.02), but not with testosterone 
alone. 


In contrast to the results observed in the 
normal rats, in the castrates the hepatic hyper- 
trophy in the animals treated with testosterone 
P. alone or in combination with other hormones 
was clearly indicated by an increase in the 
weight of the liver (tables 3 and 4, P < 0.05- 
0.001 ), the size of the cells (table 6, P < o.01- 
0.001), and the nuclei (P < 0.05-0.001). No 
significant changes in the nucleo-cytoplasmic 
ratio or in the number of mitoses were found 
in these groups. 

Oestradiol B.B.—Administration of oestro- 
gen has been reported to produce protein ana- 
bolic effects similar to those obtainable with 
androgens (31). In addition, oestrogens con- 
siderably increase the glycogen content of the 
liver (21, 82). Therefore a liver enlargement 
following the administration of certain oestra- 
diol compounds in non-toxic doses (44) may 
be due both to protein and glycogen deposition. 


In the present experiments, a hepatotropic 
action of oestrogen to a certain extent was 
similar to that produced by androgens. The 
effect was, however, weaker and present only 
in the castrated animals, being indicated by a 
slight increase of the liver weight (P < 0.05) 
and some enlargement of the cells (P < 0.05). 
In normal rats, on the contrary, oestradiol B.B. 
depressed the liver; its weight was slightly 
smaller and the size of the cells considerably 
(P < 0.02) reduced. 

Desiccated thyroid.—The ability of the thy- 
roid hormone, administered in sufficiently large 
but not toxic doses, to produce hepatic hyper- 


trophy has been demonstrated previously (29, 
53, 56, 61, 62). In male (53) and female 
(29, 62) rats the hypertrophy was found to 
be due chiefly to hyperplasia of the liver cells, 
A similar effect may be produced by small 
doses of thyroid hormone when used in com- 
bination with oestrogens or anterior pituitary 
hormones (29, 58, 61, 62). 

In agreement with previous observations, in 
the present experiments small doses of desic- 
cated thyroid did not produce a definite hepato- 
trophic effect (which is always pronounced 
with larger doses). The only indication of 
such an effect was the enlargement of the 
nuclei in normal rats (P <o.o1) and of the 
cells (P < 0.05) and their nuclei (P < 0.01) 
in the castrated animals. When, however, the 
castrated rats were treated simultaneously with 
oestradiol B.B. and desiccated thyroid, the com- 
bined effects of these two hormones produced 
a significant increase of the relative weight of 
the liver (P < 0.05) and of its cells (P < 
0.05) and nuclei (P < 0.001). 

Doca.—In experiments by Carnes and asso- 
ciates (7) and by Forster and associates (17), 
doca administration was found to have no effect 
on the liver. 


In the present experiments, doca alone or 
in combination with thyroid hormone did not 
significantly change the weight of the liver or 
the size of the hepatic cells in normal and cas- 
trated rats, but the nuclei (P < 0.05-0.01) 
and the nucleocytoplasmic ratio (P < 0.05- 
0.02) became larger. 


The present investigations on the effect of 
hormone administration on the liver in senes- 
cent rats have, in agreement with the results 
previously obtained in young and adult rats, 
demonstrated a stimulating effect on the cas- 
trated animals of the sex hormones alone, or 
in combination with other hormones, whereas 
in normal rats such effects were absent or weak. 


Pathologic changes——Very small nests of 
round cell infiltrations were found in the livers 
of 17 to 25 per cent of the control rats and 
those treated with testotserone P. or doca, or 
with both these hormones simultaneously. In 
the groups treated with desiccated thyroid 
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alone, or together with other hormones, the 
number of rats with these hepatic infiltrations 
seemed to be larger (50 to 71 per cent). 

Hyperplasias of the smallest bile ducts were 
also found both in the control and treated rats. 
They were described elsewhere (60, 62). 


g. Effect on the Kidneys 


Testosterone P.—Previously, in 1933, the 
renotropic effect of crude androgenic compound 
(50) and later of crystalline androgens (29, 
40, 47, 48, 49, 51, 55, 57, 58, 59, 64) has been 
reported by Korenchevsky and associates. The 
renal hypertrophy produced by androgen ad- 
ministration was always found to be pro- 
nounced in castrated male rats, but in our ex- 
periments was weak or absent in normal rats 
(49, 50, 52). In normal female rats the 
renotrophic action seems to be more evident 
(62, 64, 66). Since the water content of the 
kidneys in androgen treated animals has been 
found to be about the same as in the controls 
(34, 66, 67, 72, 88), the renotropic effect of 
androgens must be explained by a true hyper- 
trophy of the renal cells (29, 62, 64) and not 
by an increased water content. 

In the present experiments in normal rats, 
with the doses used, a rather weak renotropic 
effect was shown by the following changes: 
I) in the case of testosterone P. alone by hy- 
pertrophy of the renal cells (table 7, P < 
0.01); 2) in the case of the combinations of 
testosterone with other hormones used by an 
increased relative weight of the kidneys (P < 
0.05-0.001) and the enlargement of their cells 
(P < 0.05-0.01). In the same groups of 
castrated rats a strong renotropic effect was 
shown by the increase of both the actual and 
relative weights of the kidneys (P < 0.02- 
0.001) and the size of the cells (P < 0.01- 
0.001). With some hormonal combinations, 
testosterone P. also enlarged the renal lumina 
(P < 0.05-0.01). 

Oestradiol B.B.—An hypertrophying effect 
of oestrogen administration on the kidneys in 
male and female animals has been observed 
only in some instances and with certain oestro- 
genic compounds and doses (16, 29, 44, 45, 


72, 88), and when present was often weak. 
In female rats (29) a slight hypertrophy of 
the tubular cells has been found. According to 
some observers (72, 88) oestrogen administra- 
tion produces no significant increase in the 
water content of the kidney tissue. Ludden 
and his associates (67), however, using com- 
partively large doses of oestrogens, observed 
a waiter content of 78.5 to 79.39 per cent in the 
kidneys of hormone treated animals as com- 
pared with 76.06 in the controls. Some degen- 
erative changes in the kidneys produced by 
oestrogens were reported by Korenchevsky and 
Ross (64) and by Wrete (88). 

In the present experiments no significant 
changes were produced in normal animals by 
small doses of oestradiol B.B. given alone or 
in combination with desiccated thyroid. 

In castrated rats the simultaneous adminis- 
tration of oestradiol B.B. and desiccated thy- 
roid produced enlargement of the kidneys 
(P < 0.02-0.01) and a slight increase of their 
cells. The enlargement of the kidneys must 
be explained by the hypertrophy of the cells 
and not by hyperplasia since no increase of 
mitoses was observed in the treated animals. 

Desiccated thyroid—A renotropic effect of 
thyroid hormone in male and female rats, as 
evidenced by hypertrophy of the kidneys and 
renal cells, has been demonstrated in previous 
investigations (29, 53, 56, 62). This was 
confirmed by functional tests on hypothyroid 
patients treated with this hormone (68). 

In the present experiments no significant 
changes were produced in normal and castrated 
rats by small doses of desiccated thyroid given 
alone or in combination with doca. 

Doca.—According to observations by Lud- 
den and associates (67) a true renal hyper- 
trophy with a normal water content of the 
kidneys can be produced by doca administra- 
tion. Apparently for this a certain degree of 
deficiency of potassium in the diet is necessary 
(Durlacher and associates, 14). On a diet 
rich in potassium, doca has no renotrophic 
effect. A similar renal hypertrophy can be pro- 
duced merely by a diet very low in potassium 
(14). Therefore, the discrepancy of the re- 
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sults obtained by some workers (e.g., Feyel, 
16; Nylen, 71) probably depends chiefly on 
the differences in the diet composition. We 
previously explained (61) that severe degener- 
ative changes in the kidneys obtained by some 
workers (78) were produced by enormous, 
and therefore toxic, doses of doca. 


In the present experiments the administra- 
tion of doca to normal rats was followed by an 
increase in the relative renal weights (P < 
0.05) and by an enlargement of the cells (P < 
0.02). In contrast to this doca treatment 
produced no effect in the castrated rats. For 
the renotrophic effect of doca the presence of 
androgenic hormones therefore seems neces- 
sary. 


Pathologic changes.—Pathologic changes in 
the kidneys were found both in the control and 
treated rats. In about 70 per cent of the nor- 
mal controls and 62 per cent of the castrated 
controls very small nests of round-cell infil- 
trations were present ; oedema of the glomeruli 
with hyaline casts also occurred in both these 
groups in about 15 per cent. Very few of 
these mild changes were observed in each cross 
section of the affected kidneys. 


In the four groups of normal rats and in two 
groups of the castrated animals treated with 
two or more hormones, a slightly larger num- 
ber of rats seemed to have these changes. Some 
of the treated rats had more pronounced 
changes, which consisted of considerable dilata- 
tion of the renal convoluted tubules, filled with 
large hyaline casts and surrounded by larger 
round-cell infiltrations. These changes occurred 
in one or two rats in each of the groups which 
were treated with testosterone P. alone, oestra- 
diol B.B. alone, and with combinations of 
oestradiol B.B. + desiccated thyroid + testos- 
terone P., and testosterone P. + desiccated 
thyroid + doca. These changes, however, 
were also comparatively small in size and very 
few in number. They were not observed in 


any of the rats treated with doca alone, con- 
firming the results of the authors who have not 
found nephrosclerotic changes with non-toxic 
Unexpectedly they were also 


doses of doca. 


absent in the groups treated with all four 
hormones simultaneously. 


10. Effect on the Spleen 


No statistically significant changes in actual 
or relative weight of the spleen were found 
following administration of testosterone P,, 
oestradiol B.B., desiccated thyroid, or doca. 
However, in most groups of castrated rats to 
which testosterone P. or desiccated thyroid 
were given, alone or in combinations, the spleen 
was slightly enlarged. Histologically also no 
definite or constant changes were observed, but 
the count of mitoses and giant cells was not 
made. 


11. Effect on the Heart 


Testosterone P.—In previous studies by 
Korenchevsky and associates (40, 42, 47, 48, 
49, 51, 54, 55, 57, 58) a hypertrophying effect 
of androgen administration on the heart was 
found in gonadectomised young and adult male 
and female rats, and in normal senescent female 
rats (62). The “androgenic” cardiotropic 
effect was indicated not only by the increase of 
the weight of the heart and the size of its myo- 
fibres, but also by the increase in functional 
activity, as observed in the experiments on the 
isolated heart (54). Kochakian (34) found 
enlarged hearts in castrated mice treated with 
testosterone P. When given in comparatively 
large doses androgens occasionally were found 
to produce round-cell and Aschoff’s cell infiltra- 
tions, very small in size and few in number 
(62). 

In the present experiments, after the admin- 
istration of testosterone alone to normal rats 
an increase in relative weights of the heart 
(P < 0.02-0.01), but no change in the num- 


_ ber of large myofibres, was found. In the cas- 


trated animals a definite cardiotropic effect 
was observed as shown by an increase in the 
actual (P < 0.05-0.001) and relative (P < 
0.05-0.01) weights of the heart, and also an 
increased percentage of large cardiac myofibres 
(table 8, P < 0.01-0.001). 

Oestradiol B.B.—In previous experiments 
(44, 45, 54, 58, 59, 62) and in the present in- 
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vestigation likewise no significant cardiotropic 
effect was noted either in the normal or cas- 
trated rats following treatment with oestrogenic 
hormones alone. 

Desiccated thyroid.—The results of thyroid 
hormone administration to normal and cas- 
trated young and adult rats were reported in 
previous communications by Korenchevsky and 
associates. It was found in these earlier studies 
that the thyroid hormone possesses cardio- 
tropic properties, both in normal and gonadec- 
tomised animals (40, 56, 58, 62), but that the 
hormone in large doses produces endocardial, 
pericardial, and myocardial lesions in some rats 
(41, 62). 

In the present investigation in the normal 
senescent male rats the small doses of desic- 
cated thyroid used did not produce a clear 
cardiotropic effect, since there was no simul- 
taneous increase of the heart weight and of the 
number of large myofibres. However, a sig- 
nificant increase in the relative weights of the 
hearts was observed in the animals treated with 
desiccated thyroid alone or in combination with 
oestradiol B.B. (P < 0.05—0.02). In the 
castrated senescent male rats the small doses 
of desiccated thyroid used produced a signifi- 
cant increase (P < 0.01) in the percentage of 
large myofibres, while in combination with 
oestradiol B.B. only an increase in relative 
cardiac weight was noted (P < 0.05). 

Doca.—According to experiments by Selye 
and Pentz (78) doca, when injected in ex- 
cessive doses, produces severe myocardial 
changes. This, however, was not observed by 
Carnes and associates (7), Forster and associ- 
ates (17), nor in our previous investigation 
(61) in which the causes of this discrepancy 
were discussed. 

In the present experiments the administra- 
tion of doca in the normal senescent rats pro- 
duced a significant increase in the relative 
weights of the hearts (P < 0.02), but not in 
the number of large myofibres. No significant 
effects were found on the hearts of castrates. 

Plurithormonal treatment.—The simultaneous 
administration of four hormones to normal rats 
{table 1) produced an increase both of actual 


(P < 0.05) and relative (P < 0.01) weights 
of the heart, but only the relative weights were 
increased when three hormones were given. 
The percentage of large cardiac myofibres, 
however, was increased in all these groups 
(table 8, P < 0.01). 


In the castrates the administration of three 
or four hormones increased all three values: 
the actual (P < 0.01) and relative (P < 0.01) 
weights of the heart, and the percentage of 
large myofibres (P < 0.01-0.001). 


Thus, the cardiotropic action of testosterone 
P was enhanced by the simultaneous adminis- 
tration of two or three other hormones. 


Two main conclusions may be drawn from 
the above mentioned investigation: 1) only a 
weak cardiotropic effect of androgen adminis- 
tration was noticeable in the normal senescent 
rats, while a pronounced effect was found in 
the senescent castrates; 2) probably androgens 
possess a cardiotropic cooperative activity with 
oestrogen and thyroid hormone, and possibly 
with doca in the hormonal combinations used. 


Pathologic changes.—Both in Experiments I 
and II pathologic changes were observed in 
the form of tiny nests of round-cell infiltrations 
in about 23 per cent of the control normal and 
castrated rats. These changes were present in 
approximately the same percentage (29 to 33 
per cent) in the doca group and seem to occur 
in a slightly increased number of rats (33 to 
42 per cent) in the testosterone P. group, but 
their smallest number was in the group of rats 
treated simultaneously with these two hormones 
(14 to 17 per cent). In any case doca alone 
in our experiments did not produce the severe 
changes which have been described by some 
authors (78). An increased number of infil- 
trations seemed to occur in the group treated 
with desiccated thyroid (55 per cent) and in 
the rats treated simultaneously with three or 
four hormones (in normal rats from 33 to 62 
per cent, in the castrates from 50 to 100 per 
cent). In addition, in all the latter groups, 
myocardial scars, very few in each cross-sec- 
tion of the heart and small in size, were found 
in about 16 per cent of the rats. 
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12. Effect on the Brain 


Histologic examination of the brain in the 
present experiments was not completed. No 
significant changes in the weight of this organ 
were observed. 


DISCUSSION 


The main results obtained in our experi- 

ments on senescent rats are in agreement with 
those observed in the geriatric treatment of 
old men. 
“ It is well known that the condition and 
function of the testes and thyroid in old age 
may be well preserved, or, on the contrary, 
these glands can become more or less atrophic 
or degenerated with a much decreased hor- 
monal secretion (11, 42, 63). 

The gonadotropin secretion, on which the 
hormonal structure and function of the gonads 
depends, also varies in old men as, for example, 
the values obtained by Witschi (84) show. 
He found that on an average the hypophysis 
of children contains 2 R.U. of FSH, that of 
mature men 50 R.U., but in old men the FSH 
content varies from 7 to 350 R.U. Recently 
investigations on hormonal effects on the 
processes of aging were carried out on two 
main groups of old men with a proper tech- 
nique and the necessary precautions. In one 
group the secretion of androgenic or thyroid 
hormones was more or less normal, in the other 
group it was deficient. Accordingly, Heller 
and Myers (25) and Goldzieher (20) were 
able to relieve or cure some features of the 
male climacteric with androgens, but only in 
those cases in which a deficiency in these hor- 
mones was present. 

Kountz (65) reduced considerably the in- 
cidence of vascular accidents (cardiac coronary 
thrombosis and brain hemorrhage) in old 
people with decreased thyroid secretion by 
treatment with thyroid extract. For example, 


the percentage of vascular accidents in the con- 
trol non-treated men aged 55 years was 30, in 
the treated 2.7; the respective figures for men 
aged 61 years were 23 and 3.6; for those about 
67 years old 74.4 and 41.8. 


The preliminary observations of Goldzieher 
(20) and Kountz (43, p. 300-302) also sug- 
gest that the simultaneous treatment with sex 
and other hormones, in particular adrenocorti- 
cal hormones, might give better therapeutic re- 
sults. 

Thus, these clinical data and our results on 
senescent rats indicate that pronounced results 
of treatment with hormones can be expected 
only in those cases in which the secretion of 
the respective hormones is deficient. They also 
suggest the possible value of plurihormonal 
treatment and the urgency of careful investiga- 
tions on this subject. 


SUMMARY 


1. Two experiments were performed on a 
total of 189 senescent male rats, normal and 
castrated, in order to investigate the effects of 
certain doses of testosterone P., oestradiol B.B., 
desiccated thyroid, and doca, administered alone 
or in various combinations. 

2. The methods used consisted of the in- 
vestigation of weights of organs, the size of 
cells and nuclei, counts of mitoses, and the 
usual histologic examination. 

3. When the changes in weights of organs 
were not statistically significant or were even 
absent, the stimulating or depressing effects 
of hormones were indicated in some cases by 
significant changes in the size of the cells or 
nuclei, or both. 

4. The results obtained on senescent rats 
were similar to those previously observed in 
adult rats. 

5. As judged by the condition of the sec- 
ondary sex organs, in our normal senescent 
rats the deficiency of androgens, when present, 
was only of a slight degree; while in the 
castrates a great deficiency of these hormones 
intensified and accelerated the processes of 
aging in certain organs and functions (as was 
shown previously in detail). 

6. Depending on this difference in the de- 
gree of the processes of aging in normal and 
gonadectomised rats, the stimulating effects of 
testosterone P. on the general condition of 
animals, their thyroid, liver, kidneys, and heart 
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was pronounced in the castrates and was weak 
or absent in the normal intact animals. This 
effect, however, was strong on the secondary 
sex organs in both groups of animals. 

7. A slight stimulating effect was produced 
by oestradiol B.B. on the thyroid and hypo- 
physis in both groups of rats and on the 
adrenals in normal rats. 

8. The non-toxic doses of doca had a slight- 
ly stimulating effect on the thyroid, and appar- 
ently, when used in combination with other 
hormones, on the adrenals. No severe path- 
ologic changes, as described by some authors, 
were produced by doca in any of the organs 
investigated. 

g. The stimulating effect of single hormones 
on some organs of normal or castrated rats, 
or both groups, was intensified (probably due 
to cooperative activity) when these hormones 
were given simultaneously in certain combina- 
tions. The effect on the adrenals of desic- 
cated thyroid was augmented by oestradiol 
B.B., and possibly by doca; effect on the liver 
of desiccated thyroid by oestradiol B.B., or 
of testosterone P. by two or three other hor- 
mones used ; effect on the kidneys of oestradiol 
B.B. by desiccated thyroid, or of testosterone 
P. by desiccated thyroid and doca; effect on 
the heart of testosterone P. by the other two 
or three hormones used. 

10. In some of the control and treated rats 
various pathologic changes were found in most 
of the organs investigated. When these changes 
were produced by a single hormone, some of 
them were more or less completely neutralised 
by a simultaneous administration of other 
hormones. 

11. Due to the above mentioned stimulating 
properties, the sex and thyroid hormones ap- 
parently can produce some anti-aging effects 
on certain non-sex organs and functions of 
senescent rats. 

12. The cooperative and neutralising actions 
of hormones indicate the advantage of the 
plurihormonal treatment of suitable cases of 
old age and the necessity of geriatric research 
on the subject. 

13. Recent clinical observations are in agree- 


ment with our main experimental! results, which 
indicate that the effects of hormonal treatment 
can definitely be useful and pronounced only 
in cases of senescence with respective endocrine 
deficiencies. 


14. Hormonal treatment cannot revert all 
the processes of aging to or towards normal, 
since the deficiency in hormones is not a basic 
and primary cause of aging, but simply one of 
miany secondary causes affecting only some of 
the organs and functions in the organism. 
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Histochemical Studies of the Pigments in 
Human Autonomic Ganglion Cells 


NORMAN J) 


es pigments in nerve cells have been sub- 

- jected to numerous observations and inves- 
tigations for well over one hundred years. The 
early literature on this subject has been thor- 
oughly reviewed by Dolley and Guthrie (2), 
who point out that the opinions in respect to 
nerve cell pigments are most diverse and that 
there are, in fact, more opinions than there are 
investigators. 

Hodge (10), observing that the protoplasm 
of the nerve cells of senile man was largely 
filled with pigment whereas the fetus contained 
almost no pigment at all, concluded that the 
pigmentation of nerve cells was related to 
senility. Schafer (31) supported the view that 
pigmentation is to be interpretated as a sign 
of functional activity rather than decadence. 
He based this interpretation on the fact that 
pigments were much more abundant in the 
nerve cells of the adults as compared with 
nerve cells of the child and of lower animals. 
According to White (40) the human autonomic 
ganglia exhibit pigmented cells much more fre- 
quently than those of other mammals. This 
condition, although present to some degree in 
monkeys, diminishes regularly as we descend 
in the mammalian scale until at last it is not 
seen. He therefore concluded that the auto- 
nomic ganglia become less and less important 
functionally as we ascend the animal scale 
until in the human adult its minimum of im- 
portance is reached. They are thus atrophied 
and vestigial organs like the appendix. He 
further believed that in the fetus the autonomic 
nerve cells have some function, but soon after 
birth the ganglia begin to degenerate until to- 
ward the end of life the cells are functionless. 


Dolley (1, 2) reported that pigment in nerve 
cells is not a product of normal or hypernormal 
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functional activity but is produced by func- 
tional depression of some duration. He further 
stated that while pigment is characteristic of 
senility, it is because, in the duality of senility, 
i.e., senility of function and senility of depres- 
sion, the factor of depression is almost in- 
evitable in an organism. According to Ransom 
(29) there is no reason to suppose that pigment 
in nerve cells serves any useful purpose nor 
does it seem to interfere in any way with the 
normal function of the cell. 

The histogenesis of pigment in nerve cells 
has received but little attention. Dolley (1) 
reported that the pigment is derived from 
nuclear substance. According to him it rep- 
resents a transformation of nuclear chromatin 
ii a manner similar to that described by Hert- 
wig (9) for Actinosphaenium eichhorni in 
which chromidial substance is extruded from 
the nucleus during states of functional depres- 
sion and is transformed into cytoplasmic pig- 
ment. Gatenby, Moussa,’ and Dosekun (6) 
and Gatenby and Moussa (4, 5) have presented 
the view that pigment granules in autonomic 
ganglia arise from a transformation of broken 
down pieces of Golgi apparatus. 

The nature of the pigment in autonomic 
ganglion cells has been variously interpreted. 
Kuntz (13), who has reviewed the earlier liter- 
ature on this subject, is in agreement with the 
majority of the workers as to the dual nature 
of the pigment. He concludes that the pig- 
ment in the sympathetic cells is of two kinds, 
viz., a yellow lipoid pigment which reacts to 
fat stains and is at least partially soluble in 
alcohol, ether and other fat solvents, and a 
darker, more stable pigment which does not 
react to fat stains and is highly insoluble. This 
latter pigment he refers to as melanin. Accord- 
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ing to Spiegel and Adolf (34) the dark pig- 
ment (melanin) arises from the yellow pigment 
and as age advances the yellow pigment com- 
monly disappears, leaving only dark pigment 
in the majority of the pigmented sympathetic 
cells. Truex (38) also reports the presence 
of melanotic pigment in autonomic nerve cells 
in persons of all ages. 

Larsell (14) describes sympathetic ganglion 
cells as containing both melanin and lipochrome 
pigments. According to him lipochrome is not 
found in nerve cells at birth, but increases in 
amount with age. His view is in agreement 
with that reported by Strong and Elwyn (35). 
Wolf and Pappenheimer (41) suggest that a 
chemical relationship exists between the pig- 
ment that they observed in nerve cells, includ- 
ing cells of sympathetic ganglia, and the sub- 
stance described as “ceroid” by Lillie, Daft, 
and Sebrell (19) in livers of vitamin E de- 
ficient rats. Wolf and Pappenheimer also point 
out that in the dorsal sensory ganglia, this pig- 
ment is present in addition to melanin, but 
never in the same cell. 

The reports concerning identification of 
melanin pigment in autonomic nerve cells are 
based mainly upon the color of the pigment and 
on its property of resistance to dissolution in 
fat solvents. Since other pigments that occur 
in various organs in the body, such as the “lipo- 
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fuchsins,” ceroid, and the so-called “wear and 
tear pigment,” also possess these properties, the 
present study was undertaken in an attempt to 
characterize further the nature of the pigment 
im autonomic nerve cells. 


MATERIAL AND METHODS 


The material used in this study includes 
autopsy and surgical specimens of autonomic 
ganglia from individuals ranging in age from 
7 years to 92 years, autopsy specimens of 
skin and liver, and needle aspiration biopsies 
of living patients representing instances of 
portal and biliary cirrhosis. 

The tissues were fixed in a variety of fixa- 
tives including 10 per cent formalin, Zenker’s 
fluid, Rossman’s fluid, chilled 80 per cent al- 
cohol, and chilled acetone. 


Three methods were used for bleaching of 
pigments. These included treatment with: 1) 
0.05 per cent potassium permanganate for 45 
minutes and decolorization with 0.33 per cent 
oxalic acid; 2) 10 per cent hydrogen peroxide 
for 24 hours, and 3) normal sodium hydroxide 
for 24 hours. According to Lison (20), Lillie 
(16), and Pearce (27) these bleaching methods 
will bring about a depigmentation of melanin, 
whereas lipofuchsin or ceroid is not affected. 

Another method for distinguishing melanin 


Gross AGE DISTRIBUTION OF HUMAN TISSUE USED IN THIS SruDY. 




















Age in years 0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100 
Number of 

Autonomic Ganglia Z y 4 1 2 4 12 1 5 4 2 
Number of 

Skin Specimens 2 1 2 2 1 

Number of 

Liver Autopsies 1 1 2 3 3 1 z 

Number of 

Living Liver Biopsies 2 3 2 
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from lipofuchsin was reported by Hueck (11). 
According to this method paraffin sections are 
hydrated in the usual manner and stained for 
30 minutes in a freshly-prepared saturated 
aqueous solution of Nile blue sulphate. The 
sections are rinsed in distilled water and trans- 
ferred to 10 per cent hydrogen peroxide for 
24 hours after which they are washed and 
mounted in Apathy’s medium. Lipofuchsins 
are colored blue whereas the melanins are 
colorless. 

The oxidation potential of the pigments was 
studied by means of Schmorl’s method, where- 
by paraffin sections were treated with a mix- 
ture of equal parts of 1 per cent ferric chloride 
and I per cent potassium ferricyanide. Reduc- 
tion causes the formation of a blue precipitate. 
The method of staining with methyl green for 
the demonstration of ceroid (Popper, Gyorgy, 
and Goldblatt, 28) was employed on paraffin 
sections. 

Paraffin sections were also stained with 
pyronin-methyl green according to the method 
of Scudder (32). 

Deparaffinized sections were stained with 
carbol-fuchsin overnight at room temperature, 
then decolorized with 3 per cent hydrochloric 
acid in 70 per cent alcohol and were counter- 
stained with Lillie’s alum hematoxylin. Ac- 
cording to Pappenheimer and Victor (26), 
Lillie (16), and others, ceroid material gives 
an acid-iast reaction. 

Tissues prepared for the demonstration of 
alkaline phosphatase activity were treated with 
sodium glycerophosphate and incubated for one 
and two hours at pH 9.0 following fixation 
in chilled 80 per cent alcohol. This procedure 
was carried out according to Kabat and Furth’s 
(12) modification of Gomori’s (7) technique. 

Sections of autonomic ganglia and liver fixed 
in 10 per cent formalin and in Rossman’s fluid 
were treated with each of the following re- 
agents respectively prior to staining with the 
Schiff reagent: 1) periodic acid for 10 min- 
utes, 2) digestion with a buffered solution of 
I per cent malt diastase at 37 C. for one hour 
followed by 10 minute oxidation with periodic 
acid, 3) peracetic acid for 90 minutes, 4) ace- 


tylation in a mixture containing 4 parts of 
acetic-anhydride and 6 parts of pyridine for 
24 hours followed by treatment with periodic 
acid, 5) acetylation for 24 hours followed by 
treatment with peracetic acid, 6) bromination 
(1 part bromine, 39 parts carbon tetrochloride) 
for one hour followed by treatment with peri- 
odic acid, and 7) bromination prior to treat- 
ment with peracetic acid. 


RESULTS 


Pigmented nerve cells in autonomic ganglia 
were observed in all individuals 35 years old or 
older as well as in some younger individuals. 
In one instance it was seen in a 7 year old 
male child. 

The pigments in the autonomic ganglion cells 
ranged in color from a light yellow-brown to a 
dark brown. The variation in color in un- 
stained preparations precluded the classifica- 
tion of the pigment on the basis of its color. 
Since previous observers have classified the 
pigments into melanin and lipid containing pig- 
ments principally on the basis of their color 
it was necessary to examine the pigments and 
to test their duality with the use of other 
methods. 

Frozen formalin fixed sections of autonomic 
ganglia and paraffin sections of ganglia which 
were stained with Sudan black gave equally 
positive results for the demonstration of lipoids 
in the pigments. The fact that the pigments 
in the paraffin-embedded sections were present 
in the same concentration and gave the same 
staining reaction as those in the frozen sections 
eliminates the possibility of confusion with 
ordinary fats, since they are removed by the 
treatment with alcohols and xylene in the dehy- 
dration and clearing processes. 

Treatment of frozen sections and paraffin 
sections with hot alcohol, ether, benzine, chloro- 
form, and acetone did not alter the concentra- 
tion or lipoid staining property of the pigment. 
The insolubility of the pigment in the usual fat 
solvents indicates that the lipoid of the auto- 
nomic nerve cell pigment is not one of the ordi- 
nary fats or phospholipids. 

A characteristic of melanins is the facility 
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Fic. 1. Photomicrograph of section of autonomic 
ganglion stained with Sudan black. 10 X ocular ; 
44 X objective. 


Fic. 2. Photomicrograph of section of human skin 
stained with Sudan black. 10 X ocular; 44 X objective. 


Fic. 3. Photomicrograph of section of human skin 
corresponding to that in figure 2 bleached by the 
potassium permanganate-oxalic acid method and stain- 
ed with Sudan black. The melanin pigment is no 
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a} 
longer apparent. 10 X ocular; 44 X objective. 

Fic. 4. Photomicrograph of section of autonomic 
ganglion corresponding to that in figure 1 bleached 
by the potassium permanganate-oxalic acid method 
and stained with Sudan black. The pigment is not 
affected. 10 X ocular; 44 X objective. 

Fic. 5. Photomicrograph of section of human liver 
bleached by the potassium permanganate-oxalic method 
and stained with Sudan black. The pigment is still 
present. 10 X ocular; 44 X objective. 
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with which they are bleached by strong oxidiz- 
ing agents such as potassium permanganate, 
sodium hydroxide, and hydrogen peroxide. 
Ceroids and lipofuchsin are resistant to treat- 
ment with such reagents. 

Deparaffinized sections of autonomic ganglia, 
liver containing ceroid-like pigment, and skin 
were treated with N NaOH for 24 hours, 10 
per cent hydrogen peroxide for 24 hours, and 
0.33 per cent potassium permanganate for 45 
minutes, followed by decolorization with 0.05 
per cent oxalic acid. Control sections were 
placed in water for corresponding lengths of 
time. Control and bleached sections were then 
stained together in Sudan black and mounted 
in Apathy’s fluid. The pigment shows up very 
clearly in the control sections of the autonomic 
ganglion cells (fig. 1) and the skin (fig. 2). 
In sections bleached by the potassium perman- 
ganate oxalic acid method the melanin pigment 
is no longer discernible in the skin (3) where- 
as the pigment in autonomic nerve cells (fig. 4) 
and in liver (fig. 5) remains unchanged. The 
effects of bleaching with hydrogen peroxide 
are shown in figure 6, which represents a sec- 
tion of skin, figure 7, which represents a sec- 
tion of autonomic ganglia, and figure 8, which 
is a section of skin which had not been treated 
with the peroxide solution. These sections 
were stained with methyl green. 

In sections which were prepared according 
to Hueck’s (11) method for distinguishing 
melanin from lipid containing pigments, the 
pigment in autonomic ganglia and in liver gave 
a positive blue reaction whereas the melanin 
in the epidermis of skin remained colorless. 
This study indicates that the pigment in the 
ganglion cells, just as the pigment in liver, does 
not have the same properties as melanin. 

The presence of iron in pigments is a useful 
criterion which has been used in the classifica- 
Tissue sections prepared 
(16) modification of 


tions of pigments. 
according to Lillie’s 
Perl’s reaction demonstrated no iron in the 
pigment of either autonomic ganglion cells or 
of liver cells. 

The lipofuchsins are colored blue by treat- 
ing sections for five minutes in equal volumes 
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of I per cent potassium ferricyanide and I per 
cent ferric chloride. According to Schmorl 
the pigment reduces the ferric salt to a ferrous 
state, and then ferrous ferricyanide (Turn- 
bull’s blue) is formed at the reduction sites. 
The pigments of both autonomic ganglia and 
liver cells that were treated in this manner 
gave a positive reaction. 

The method of staining with methyl green 
for the demonstration of ceroid as reported by 
Popper, Gyorgy, and Goldblatt (28) was ap- 
plied to sections of autonomic ganglion cells 
and liver. <A positive reaction was observed 
in the pigments of both the nerve cells and the 
liver cells. 

Gyorgy (8) demonstrated that the ceroid 
pigment stained violet with pyronin-methyl 
green and considered this to be a sensitive 
method of demonstrating this pigment in the 
rat. The pigments in sections of both auto- 
nomic ganglia and liver stained with pyronin- 
methyl green according to the method of Scud- 
der (32) were colored from red violet to violet, 
although it was noted that some of the pigment 
in liver cells and ganglion cells remained un- 
stained. 

The pigment in the autonomic ganglion and 
in the liver cells is characterized by its acid- 
fastness when stained with carbol-fuchsin, even 
after prolonged exposure (up to four hours) 
with acid alcohol. It was noted however, that 
if the sections were counterstained with toluidin 
blue, the acid-fastness of the pigment was 
masked and the granules assumed a green 
coloration. This phenomenon occurred even 
when sections were stained for as little as five 
seconds in 0.5 per cent aqueous toluidin blue. 

Sections of autonomic ganglia and liver were 
treated with periodic acid with and without 
prior acetylation, peracetic acid, with and with- 
out prior acetylation, periodic acid with prior 
bromination, and peracetic acid with prior 
bromination and were stained with the Schiff 
reagent. Corresponding sections were stained 
with the Schiff reagent without being oxidized, 
acetylated, or brominated. 

In all instances treatment with the periodic 
acid Schiff reagent resulted in a strong positive 
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Fic. 6. Photomicrograph of section of human skin 
which had been bleached for 24 hours with 10 per 
cent hydrogen peroxide prior to staining with methyl 
green. The melanin pigment is no longer present. 
10 X ocular; 44 X objective. 

Fic. 7. Photomicrograph of section of autonomic 
ganglion which had been bleached for 24 hours with 
10 per cent hydrogen peroxide prior to staining with 
methyl green. The pigment is not affected. 10 X 
ocular; 44 X objective. 

Fic. 8. Photomicrograph of section of human skin 








ccrresponding to that in figure 6 which had been 
placed in water as a control for 24 hours prior to 
staining with methyl green. The melanin pigment 
is present. 10 X ocular; 44 X objective. 

Fic. 9. Photomicrograph of section of an autonomic 
ganglion stained with the periodic acid-Schiff reagent. 
10 X ocular; 44 X objective. 

Fic. 10. Photomicrograph of section of human 
liver stained with the periodic acid-Schiff reagent. 
io X ocular; 44 X objective. 
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reaction of the pigment (figs. 9 and 10). Fol- 
lowing treatment with the peracetic Schiff re- 
agent the reaction in most cases was similar to 
that following the periodic acid Schiff reagent 
but in some instances, both in sections of auto- 
nomic ganglia and in sections of liver, the re- 
action was weaker. Acetylation of the sections 
prior to treatment with the periodic acid Schiff 
reagent resulted in a positive reaction of the 
pigment which was weaker than the reaction 
of the periodic and Schiff reagent without prior 
acetylation. Acetylation prior to treatment 
with the peracetic acid Schiff reagent produced 
more variable results. In sections of some of 
the livers the reaction was positive and in others 
it was negative. In one of the autonomic gang- 
lia some of the pigments were positive whereas 
others were negative. In all other autonomic 
ganglia the pigments were positive. 

Bromination of the sections prior to treat- 
ment with the periodic acid Schiff reagent pro- 
duced a reaction similar to that produced by 
treatment with the periodic acid Schiff reagent 
without prior bromination. Bromination fol- 
lowed by the peracetic acid Schiff reagent re- 
sulted in a positive reaction in the pigments of 
the autonomic ganglia and a negative reaction 
in the pigments of the liver. Treatment of sec- 
tions with the Schiff reagent resulted in a 
positive reaction in the pigment in all instances 
which was weaker than that produced by the 
periodic acid Schiff reagent but of the same 
intensity that was produced by the peracetic 
acid Schiff reagent. 

Sections of autonomic ganglia and liver pre- 
pared for the demonstration of alkaline phos- 
phatase activity showed a high degree of en- 
zymatic activity in the pigments. This phe- 
nomenon was observed without any variation in 
all the ganglia and all the livers that were 
studied. 


DIscuSssION 


The question concerning the relationship of 
the occurrence of pigments in autonomic gang- 
lion cells and aging has received considerable 
attention. Although agreeing that aging was 
always associated with pigmentation, the view 


that the pigmentation of autonomic ganglion 
cells could serve as a criterion of aging in man 
was not considered practical by Sulkin and 
Kuntz (37), who pointed out that many other 
factors may contribute to the deposition of pig- 
ment. In the present series, autonomic gang- 
lion cells of individuals in young age groups 
who had succumbed to chronic diseases in many 
instances contained a higher concentration of 
pigments than individuals in older age groups. 
In the dog, on the other hand, where factors 
of disease, nutrition, and environment can be 
controlled to some extent, pigmentation of the 
ganglion cells occurs only with senility. 

Little is known concerning the histogenesis 
of the pigments in autonomic ganglion cells. 
The views of Dolley (1) cannot be seriously 
considered. The idea of the transformation of 
nuclear chromatin to so-called cytoplasmic 
chromatin and then to pigment has received 
no confirmation, nor with the present knowl- 
edge of the chemistry of the cell is there any 
reason to believe that such a transformation 
might occur. The view of Gatenby and his 
associates (4, 6) that the pigment has its 
crigin in broken down Golgi apparatus is more 
tenable because of the possibility of the rela- 
tionship of the pigment to lipoid. However, 
in some instances where the Golgi apparatus 
is fragmented experimentally (Sulkin and 
Kuntz, 36) or by diet (Weatherford and Sul- 
kin, 39) there is no transformation of the Golgi 
fragments into pigment. Chemical studies of 
fragmented Golgi apparatus should, however, 
be of considerable interest. 


The observations made in the present studies 
cannot support the extreme and opposing views 
of White (40) on the one hand and Ranson 
(29) on the other concerning the significance 
of the pigment in nerve cells. The hypothesis 
that pigments in autonomic ganglia of higher 
mammals are an indication of the decreasing 
significance and even of the vestigeal nature of 
the autonomic nervous system as presented by 
White obviously merits no further considera- 
tion. On the other hand, the view that the pig- 
ment does not seem to interfere in any way 
with the normal function of the cell as pro- 
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posed by Ranson is unlikely. Ganglion cells 
that are heavily laden with pigments are de- 
ficient in chromidial substance, are usually 
shrunken, vacuolated, and are often undergoing 
degeneration. Some of these certainly repre- 
sent cells which are no longer functional. 


The concept of the dual nature of the pig- 
ment in nerve cells has had numerous sup- 
porters, many of them describing a “fatty” 
pigment and a melanotic pigment. Some of the 
early investigators (Meschede, 23; Rosin, 30; 
Lubarsch, 21; Sehrt, 33) described the fatty 
pigment as one that could be partially or fully 
dissolved with fat solvents such as ether. 
Obersteiner (24, 25) also distinguished two 
types of pigment but observed that the dark 
pigment was found only in the locus caeruleus 
and the substantia nigra, while yellow fatty 
pigment occurred in the remaining parts of the 
nervous system. Treatment of frozen and 
paraffin sections of autonomic ganglia in hot 
alcohol, ether, benzene, chloroform, and acetone 
in the present study did not alter the staining 
properties or concentrations of the pigment, 
which eliminates the possibility that the fatty 
pigments consist of ordinary fats which are 
dissolved by fat solvents. 

The concept of the occurrence of melanin 
pigment, in addition to lipoid pigment, in auto- 
nomic ganglion cells has been tacitly accepted 
by many individuals. The basis for this con- 
cept apparently depends on the color of the 
pigment granules. Since the color of the pig- 
ment varies from a yellow brown to a darker 
brown with many intervening shades, the use 
of color as a key to the classification is some- 
what questionable. For this reason solubility 
and bleaching tests were applied to sections of 
liver which contained pigment other than 
melanin, to sections of skin which contained 
melanin, and to sections of autonomic ganglia. 
The results of all these tests, which have been 
described in the text, present evidence which 
supports the view that the autonomic ganglion 
cells include no pigment of a melanotic nature. 
The opinion that the yellow fatty pigments be- 
come transformed into melanin could not be 
supported from the evidence of the present in- 
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vestigation nor from any evidence that has been 
reported in the literature. 

The properties of the pigment in the auto- 
nomic ganglia, following a variety of histo- 


chemical procedures, were markedly similar to | 
the properties of the pigment of the uterus in | 


vitamin E deficient rats (Elftman and associ- 
ates, 3), in the liver (Popper and associates, 
28; Lillie, 17a), and in other organs (Lee, 15; 
Lillie, 18, 19; Pappenheimer and Victor, 26), 


The pigments which have been described by | 


these investigators have been designated by 
them as ceroid or as being closely related to 
ceroid. 

Although some investigators were unable to 
find pigment with the characteristics of ceroid 
in human liver (Lillie, Daft, and Sebrell, 19; 
Gyorgy, 8), it was described by Pappenheimer 
and Victor (26). 
samples of cirrhotic liver, 4 from biopsy and 
3 from autopsy, contained pigment which had 
characteristics which were similar to those of 
ceroid. Accordingly sections of liver as well as 
sections of autonomic ganglia were treated to- 
gether by the various histochemical methods al- 
ready described. 


According to Lillie (17) ceroid does not re- 
duce ferric ferricyanide or (Lillie and Burtner, 
18) gives only a faint and spotty or negative 
reaction. Elftman and associates (3) reported 
that the uterine pigment is able to accomplish 
a rapid reduction with this reagent. The pig- 
ment in the liver cells and in the autonomic 
ganglion cells in the present series were both 
able to reduce the ferric ferricyanide rapidly. 

The observation of a positive reaction of the 
pigment in the livers and autonomic ganglia 
with methyl green are in accord with the posi- 
tive reaction in the ceroid pigment of experi- 
mentally produced cirrhotic livers in rats as 
reported by Popper, Gy6rgy, and Goldblatt, 
(28). 

Gyoérgy (8) considered that the violet stain- 
ing of pigment in the rat, following treatment 
with pyronin-methyl green, was a sensitive 
method for demonstration of ceroid, but Lee 
(15) found that both mouse and rat pigment 
showed varying intensity of staining, ranging 
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from dark red to violet. He also reported that 
the staining was only shown in part of the 
granules, a large amount of yellow pigment 
remaining unstained. The observations made 
in pyronin-methyl green stained sections of 
both liver and autonomic ganglia tend to agree 
with the observations of Lee in that there is 
a variation in the reaction of the pigment in 
the ganglion cells and in the hepatic cells to 
the stain. 

In a previous report (Sulkin and Kuntz, 37) 
it was noted that the pigments in the autonomic 
ganglion cells were not acid fast. Numerous 
repetitions of this experiment have shown that 
the initial report was erroneous. It has been 
since found that counterstaining with toluidin 
blue, as was carried out in the experiments in 
the previous report, masks the acid fast reac- 
tion and colors the pigment green. These find- 
ings are now in agreement with those of Wolf 
and Pappenheimer (41), who reported the 
presence of acid-fast pigments in nerve cells 
including those of the sympathetic nerves. The 
latter investigators suggest that a chemical re- 
lationship exists between the pigments that 
they observed in nerve cells and the ceroid sub- 
stance described by Lillie, Daft, and Sebrell 
(19). 

Lillie (17) in an extensive series of experi- 
ments in which he studied the Schiff reactions 
after oxidation with periodic acid, peracids and 
other agents, both with and without prior ace- 
tylations and bromination, reported that the 
ceroid produced a positive Schiff reaction after 
periodic and peracid oxidations, but whereas 
the reaction with periodic acid was blocked by 
acetylation, oxidation with the peracid con- 
tinued to give a moderate reaction even after 
acetylation. The pigment in the autonomic 
ganglion cells and in the human liver, as re- 
ported here, likewise reacted with periodic acid 
and peracid oxidation. Although the periodic 
acid reaction was more moderate following 
acetylation it was not blocked. The peracid 
reaction following acetylation remained un- 
changed. 

Lillie also reported that a one hour bromina- 
tion completely blocked the peracid Schiff re- 
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action while the same bromination had no in- 
hibitory effect on the periodic acid-Schifft 
reaction of ceroid. The findings in the present 
study with respect to bromination are in accord 
with those of Lillie with one exception. While 
the peracid reaction of the pigment in the liver 
cells was blocked by bromination, it had no 
inhibitory effect on the pigment in the auto- 
nomic ganglion cells. 

The observation that the pigment in both 
nerve cells and hepatic cells are Schiff positive 
without oxidation is in accord with the obser- 
vation of Lee (15) who reported Schiff posi- 
tive pigments in the rat and mouse. McManus 
(22) regarded the Feulgen reaction of ceroid, 
with or without acid hydrolysis, as a positive 
reaction of a carbohydrate component. How- 
ever, lipids, in an early stage of oxidation may 
react in a positive manner to the fuchsin-sul- 
furous acid reagent. 

The data obtained in this study suggest that 
the pigments in the human autonomic ganglion 
cells resemble the ceroids. However, the varia- 
bility of histochemical tests on ceroids as re- 
ported by different investigators suggest that 
the ceroid may be a mixture of substances. 
The similarity of ceroid to the lipofuchsins 
suggests that these two substances are closely 
related or that ceroid may be a form of lipo- 
fuchsin. In spite of the similarity of the auto- 
nomic ganglion cell pigments to ceroid, it is 
preferable to regard these pigments as lipo- 
fuchsin, at least until the exact nature of both 
these substances have been further elucidated. 

The occurrence of a high alkaline phos- 
phatase activity in the pigment both in the liver 
and in the autonomic ganglion cells cannot be 
explained at the present time. It is possible 
that it represents a diffusion phenomenon from 
the cytoplasm brought about by the technical 
procedures that were employed. 


SUMMARY 


Pigmented autonomic ganglion cells were ob- 
served in individuals ranging in age from 7 to 
g2 years. The occurrence of pigment and its 
relation to age and pathology are discussed. 

The data obtained as a result of the various 
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procedures employed indicate that there are no 
melanotic pigments in human autonomic gang- 
lion cells. No evidence was obtained to sup- 
port the view that the lipid containing pigment 
could be transformed into melanin. 

A comparison of pigment in human auto- 
nomic ganglion cells and in human cirrhotic 
livers indicates that they have similar prop- 
erties. These include rapid reduction by ferric- 
ferricyanide, a positive staining reaction with 
methyl green, acid-fastness, metachromasia fol- 
lowing pyronin-methyl green stain, high alka- 
line phosphatase activity, sudanophilia even 
when preceded by bleaching and by treatment 
with fat solvents, periodic acid-Schiff and per- 
acid-Schiff positivity even following acetylation 
except in a few instances where acetylation in- 
hibited the peracid-Schiff reagent, a positive 
periodic acid-Schiff reaction following bromi- 
nation, a positive peracid-Schiff reaction in the 
pigment of the ganglion cells following bromi- 
nation with a negative reaction in the liver, and 
a positive Schiff reaction without prior oxida- 
tion. 

These properties are in most respects similar 
to the properties of ceroid. The data support 
the view that the pigments in autonomic gang- 
lion cells are lipofuchsins closely related to 
ceroids. 


This work was supported in part by a grant from 
the Bowman Gray Medical Research Fund. 
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Age Differences in the Renal Tubular Response 
to Antidiuretic Hormone 


JOHN H. MILLER AND NATHAN W. SHOCK 


* esanene studies of changes in renal function 

associated with age have failed to demon- 
strate any specific or selective impairment in 
tubular function. Rather, the nephron has 
seemed to lose its function as a unit, with over- 
all glomerulotubular balance being well main- 
tained. For example, the ratios GFR/Tmp 
and GFR/Tmg do not change with age despite 
significant decrements in both filtration rate 
and tubular transport maxima (2, 7). The 
maintenance of the ability of the kidney of 
the older individual to extract, almost complete- 
ly, PAH at low plasma levels has also been 
accepted as evidence that tubular function, as 
estimated by the transport of a single substance 
by the proximal tubule, is not demonstrably de- 
creased in the remaining nephrons of the older 
individual (6). 

Lewis and Alving (5) have reported a pro- 
gressive decrease in the concentrating ability of 
the kidney in response to water deprivation, as 
measured by the Addis test (1), in individuals 
beyond the age of 40 years. This decrease 
might be due either to (a) decreased respon- 
siveness of the posterior pituitary to changes 
in osmotic concentration of the extracellular 
fluid, or (b) decreased end organ responsive- 
ness to antidiuretic hormone. 

The present study is directed at the relation- 
ship between age and the response of:the distal 
tubule to antidiuretic hormone. 


EXPERIMENTAL DESIGN AND METHOD 


The present sample was comprised of 29 
adult males, ranging in age from 26 to 86 
years, who were selected from the laboratory 
personnel of the Gerontology Section and from 
the wards of the Baltimore City Hospitals. 
All subjects were considered to be free of 


cardiovascular and renal disease on the basis 
of the following criteria: 1) diastolic blood 
pressure less than 90 mm. mercury, 2) ab- 
sence of clinical evidence of valvular disease, 
3) absence of cardiac enlargement on physical 
and teleoroentgenographic examination, 4) ab- 
sence of proteinuria in morning specimens by 
the heat-acetic acid test, 5) absence of ab- 
normal findings on microscopic examination 
of sediment of freshly voided urine, 6) blood 
non-protein nitrogen less than 40 mg. per cent. 
For the purpose of analysis, the total sample 
was arbitrarily divided into 3 age groups: 1) 
young, (N = 9), age range from 26 to 45 
years with mean age of 34.6, 2) middle (N = 
10), age range from 46 to 65 years with mean 
age of 54.9, 3) old (N = 10), age range from 
66 to 86 years with mean age of 73.3. 

Water diuresis was established by the ad- 
ministration of 500 cc. water at 6 a.m. followed 
by 250 cc. of water at half hour intervals until 
completion of the procedure. Oral fluid in- 
take was supplemented by the intravenous ad- 





ministration of 5 per cent dextrose in distilled 
water, to which appropriate quantities of inulin| 
and sodium p-aminohippurate had been added,| 
at the rate of 8 cc./min. by constant infusion 
pump. The intravenous infusion was begun at 
approximately 9 a.m. and was continued for 
a period of forty minutes before the first urine| 
collection period was started. Three control 
urine collection periods, each of twelve minutes 
duration, were obtained. At the conclusion 
of the third period, pitressin’ (0.5 milliunits 
per kilogram body weight) was administered 
intravenously. Subsequently, 6 consecutive 
urine collection periods, each of twelve minutes 
duration, were obtained. 








* Parke, Davis and Company, Lot No. Mr3o00D. 
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Blood was sampled either (a) at the mid- 
point of each urine collection period through 
an indwelling femoral arterial needle or (b) at 
the mid-point of alternate urine collection 
periods by venepuncture. Urine was collected 
through a multi-eyed, indwelling rubber cath- 
eter, and collection periods were terminated by 
washing the bladder with an accurately meas- 
ured amount of saline followed by insufflation 
and expression of air. In several of the young- 
er subjects, voided urine specimens were em- 
ployed. 


Inulin, PAH, and glucose were determined 
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spectrophotometrically in appropriate dilutions 
of urine and plasma filtrate by conventional 
methods (3, 4, 8). 


RESULTS 


Mean values for urine flow, glomerular fil- 
tration rate, U/P inulin, and rate of glucose 
excretion for each of the 3 age groups are 
summarized in table 1. 

The adequacy of the present regimen of hy- 
dration in producing maximal water diuresis 
may be inferred from the absolute U/P inulin 
ratios observed during the control periods and 














TABLE 1. URINE FLOW AND GLOMERULAR FILTRATION RATE BEFORE AND AFTER PITRESSIN 
Urine Collection Periods 
Control Post-Pitressin 
| 
1 2 3 4 S 6 7 8 9 
Urine Flow y! Mean | 13.78] 14.02] 15.06 7.28} 1.09] 1.49] 4.41] 8.19] 11.45 
(cc/min, ) om 0.74} O.S7| 1.21 1.17} 0.09} 0,14) 1,84] 2,16] 2,07 
M2 Mean | 11.05] 11.23] 11.50 5.33} 1.33] 1.80] 2.99] 6,27] 10.19 
om 1.13} 1,00] 0.92 0.40} 0.10} 0.25] 0.50} 0.98] 1.37 
oO? Mean 9.78] 11.22] 11.85 6.50} 2.10] 3.05] 4,70) 7.97] 11.29 
Om 1,38] 0.93] 0.90 0.75} 0.26] 0.53] 0.87) 1,32] 1.158 
Glomerular Filtration Rate Y Mean |124,23/117,02 |122.23 || 96,73|119. 50/125, 50 /122, 49 |122, 63 |122, 86 
(cc/min. ) om 4,48} 3.19] 4.07 6.93} 4.64} 4.95] 5.13] 3,52] 4,04 
Mean | 99.26] 97.30] 96.59 |] 76.05] 96.15|104, 96 |102. 56 |104, 67 |107, 34 
om 7.881 7281 7.74 5.96] 4.79] 9.49] 9.23] 9.56] 8.17 
O Mean | 89.33] 89.86] 84.51 |] 65.01] 80.23] 86.93] 89.32] 90,11] 90.89 
om 9,08} 6,89] 5,20 5.54) 6.97; 5.10] 7.02] 4,03] 4,40 
U/P Inulin Y Mean 9.18} 8,60] 8.39 |} 14,69/117.68] 91.16] 50.62] 25,17] 15.91 
oni 0.48} 0.51] 0,49 1,54] 13.84] 11.23] 9.74] 6.90] 4,32 
Mean 9,53} 9.01] 8.58 || 14.78} 76.87] 69,.67/| 40.87] 21,70] 13,52 
om 0.79} 0.68} 0,55 1.27] 7.62] 11.55] 6.35] 4.79) 3,06 
O Mean | 12.42] 8.54} 7.42 |} 10,79) 44.65) 36.61] 24.48] 13,81] 8.88 
om 3.42] 1,04 0,60 1,20} 7.38} 6,04] 3,82] 1.98] 1.00 
Glucose Excretion Y Mean 5.36] 6,14] 7,47 7,08; 8.43] 7.76] 7.87] 7,88! 6.14 
(mg/min, ) om 3.34] 3.35] 3,66 3.67} 5.02] 4.37] 4.56] 4.56] 3.75 
Mean 2.04} 2.46) 3.41 3.54] 5.14] 6.26] 6.35] 6.40] 7.09 
om 0.23} 0,47] 1,14 1.50] 2.57] 3.50] 3.83] 3.72] 4.32 
O Mean 1.97] 2.66] 4,29 5.31] 8.01} 11.31] 12.29] 13,68] 10.98 
om 0.22} 0.30} 0,55 0.88] 1.38) 2.12] 2.85] 3,43] 2.66 
































ly = young group with mean age of 34.6 years. 
M = middle group with mean age of 54.9 years. 
30 = old group with mean age of 73.3 years. 


Urine collection periods 1-9 represent consecutive periods, each of 12 minutes duration, 


Pitressin was administered at end of period 3, 
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also from the fact that during the 36 minute 
control period, U/P inulin remained constant 
in all but a few subjects (table 1, fig. 1). At 
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URINE COLLECTION PERIOD 


Fic. 1. Mean values of U/P inulin ratio for each 
of 3 age groups before and after the intravenous ad- 
ministration of pitressin. Urine collection periods 1-9 
represent 9 consecutive twelve minute periods. 
Pitressin was administered immediately after the con- 
clusion of period 3. 


all times, fluid intake which averaged more 
than 16 cc./min. exceeded urine output. Al- 
though urine flow was slightly less in the older 
group, there were no significant differences in 
control U/P inulin ratios between the 3 age 
groups. 

Following the administration of pitressin, 
prompt antidiuresis was noted in all 3 
groups. Since the decrease in urine flow 
observed during the first twelve minute period 
after pitressin was associated with a significant 
decrease in the rate of glomerular filtration, 
the U/P inulin ratio increased but slightly. 
Peak antidiuresis and peak concentration of 
inulin were observed in all age groups during 
period 5 (12 to 24 min. after pitressin) by 
which time filtration rate had returned to con- 
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trol levels. Thereafter, U/P inulin values for 
all individuals returned rapidly toward control 
levels. 

At the time of maximum antidiuresis, high- 
ly significant differences (P < .o1) in U/P 
inulin ratio were present between the young 
and middle and between the middle and old 
groups (table 1, fig. 1). In figure 2, the relation- 














cool l T T l "Ta 
. 
180 «ll 
160-—- ad 
140 . -- 
2 
J 120- , + 
Z wok °¢s 4 
£80 7 
BS b— e 7 Se + * a 
60 ° . , = 
40k ee . ‘ a 
20 : ° ~ 
= | ! | { ! t l 
25 35 45 55 65 v§ 85 
AGE IN YEARS 
Fic. 2. Relationship between maximum U/P inulin 


following pitressin and age. The ordinate is the 
mean U/P ratio for periods 5 and 6. 


ship between the maximum observed tubular 
response to a standardized dose of pitressin 
and age is shown. ‘The correlation coefficient 
of maximum U/P inulin and age was -0.73, 
and the regression of concentration on age is 
described by: U/P inulin = 162 — (1.6 x 
age in years). 

Glucose excretion at the levels of glycemia 
achieved in the present study was negligible. 
The mean rate of excretion for the entire 
group of subjects during maximum antidiuresis 
was 0.04 mM per min., and more than half of 
the group had excretion rates less than 0.02 
mM per min. The fact that glucose excretion 
had no measurable effect on the age differences 
in concentration observed is evidenced by the 
fact that there was no correlation between 
rate of glucose excretion and either age or 
maximum U/P inulin ratio attained after | 
pitressin. 

During the first twelve minute period fol-| 
lowing the injection of pitressin decreases in/ 
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both inulin and PAH clearance of approxi- 
mately 25 per cent (table 1) were observed 
in all 3 age groups. In a sub-sample of 15 
subjects, blood pressure and pulse rate deter- 
minations were made at one minute intervals 
for a period of ten minutes subsequent to 
pitressin administration. Moderate increases 
in systolic and diastolic pressures and a moder- 
ate decrease in pulse rate were observed dur- 
ing the first five minutes post-injection. Max- 
imum changes were noted at two minutes after 
injection when systolic pressure had increased 
from a control of 133 to 144 mm.Hg., diastolic 
pressure from 74 to 79 mg.Hg., and pulse rate 
had decreased from a control of 65 to 60. 
These changes in pressure and cardiac rate 
suggest that transient renal vasoconstriction 
may have occurred following pitressin, al- 
though a considerable portion of the observed 
decreases in clearances may well have been 
due to the sudden decrease in urine flow which 
was occurring at that time. 


DISCUSSION 


In the present study, the response of the 
renal tubule to antidiuretic hormone has been 
quantitated by the ratio of concentrations of 
inulin in the urine and in the plasma, an index 
of the degree to which the glomerular filtrate 
has been concentrated by the renal tubule. The 
maximum U/P inulin ratio achieved following 
the administration of a standardized dose of 
antidiuretic hormone may be employed as a 
relative measure of the ability of the renal 
tubular cells, presumably those of the distal 
tubule, to perform osmotic work. Osmotic 
pressure of plasma and urine were not meas- 
ured in the present study; and, conceivably, 
there could have been an age-wise difference 
in rate of total solute excretion. However, it 
is entirely unlikely that differences in solute 
excretion of sufficient magnitude to account 
for the observed differences in maximum U/P 
inulin ratios could have occurred. 

The decreased end-organ responsiveness in 
the older individual demonstrated in the present 
study provides evidence, from the functional 
standpoint, of the existence of glomerulotubular 
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imbalance in some of the surviving nephrons 
in the kidney of the older individual, i.e., the 
functional capacity of the tubular cells to per-" 
form osmotic work on a unit of glomerular 
filtrate is impaired. 


SUMMARY 


The renal tubular response to pitressin as 
quantitated by the U/P inulin ratio was deter- 
mined in a group of 29 male subjects, studied 
under a_ standardized condition of water 
diuresis. The subjects, who ranged in age 
from 26 to 86 years, were all adjudged to be 
free of clinically demonstrable cardiovascular 
and renal disease. 

A negative correlation between maximum 
U/P inulin ratio following pitressin and age 
was observed. Significant age-wise differences 
in concentration occurred only during the in- 
terval extending from 12 to 36 minutes follow- 
ing the intravenous injection of pitressin. 


The results suggest an impaired ability of 
the distal tubule of the older individual to per- 
form osmotic work when provided with a 
standardized amount of antidiuretic hormone. 


From the Section on Gerontology, National Heart 
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Effect of Added Vitamin D on the Calcium 
Balance in Elderly Males 


P. G. 


iy an earlier study we presented data on the 

calcium and phosphorus balances in elderly 
male subjects (1). The work indicated that 
the calcium requirements were higher in elder- 
ly males than in young adults with little change 
in phosphorus needs with age. We also noted 
that some other investigators have found much 
lower requirements for old subjects. The re- 
cent publication by Bogdonoff and associates 
(3) may be cited in this connection ; they found 
little difference between young and old subjects. 


Among the factors which might influence the 
calcium requirements in the aged, consideration 
must be given to the effect of vitamin D, its 
amount in the diet and ability of the aged to 
utilize it. The need of growing children for 
the vitamin is well known but no definite re- 
quirement has been established for the adult 
(8). We also lack data on the absorption and 
utilization of the vitamin. For vitamin A 
which occurs naturally with vitamin D and 
might be absorbed similarly, Kirk and Chieffi 
(6) found no difference in the plasma levels 
in young and old subjects, but it is not known 
whether the same is true for vitamin D. 


In very few of the studies on calcium bal- 
ance in the adult man has the vitamin D intake 
been altered during the study. Either the 
vitamin content of the diet has been assumed 
to be adequate or a constant supplement of the 
vitamin has been given. In the study by Roberts 
and associates (13) on elderly females, 250 
I.U. of vitamin D were given during some 
periods but their data offer no comparison be- 
tween the calcium balance with and without 
the added vitamin. They remark that one sub- 
ject had been receiving 300 I.U. of the vitamin 
per day for some time prior to the test periods. 
The dosage was continued during the experi- 


ACKERMANN AND G. TORO 


mental periods as they wished to disturb the 
dietary regimen of their subjects as little as 
possible. They noted that this subject had the 
highest calcium retention of all during the ex- 
periment. In other studies such as those of 
Bogdonoff (3), Streggerda and Mitchell (14, 
15), and Outhouse and associates (10), from 
1500 to 3000 I.U. of the vitamin were adminis- 
tered per day in addition to the regular diet. 
In the work of Owen and his associates (11, 
12) and of Hegsted and associates (5) no 
additional vitamin D apparently was adminis- 
tered, although these investigators found their 
subjects in equilibrium on very low calcium 
intakes. 

There are other factors less readily con- 
trolled which also probably influence calcium 
balance, among which, as summarized by Mc- 
Cay (7) from the results of animal experimen- 
tation, are the amount of exercise taken by the 
subject and the previous dietary habits and 
calcium intake during earlier life. The influ- 
ence of vitamin D can be more readily meas- 
ured than these other factors. When we first 
noted the difference between our results and 
those of some of the other investigators in 
this field, the study of the effect of orally ad- 
ministered vitamin D seemed advisable. 


MATERIAL AND METHODS 


The 6 subjects used in this study were the 
same as used previously (1) (subjects Ad and 
Ta were not included). The reader is referred 
to our earlier publication (1) for the details 
as to the clinical status of the subjects and the 
methods of feeding them, the collection of 
specimens and preliminary treatment of the 
analytic samples. Unfortunately a number of 
the subjects had to be removed from the diet 
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during the study because of illness or other 
reasons and the data are not as complete as 
planned, but the results are presented as of 
interest in the effect of vitamin D on calcium 
balance in the aged. 

During a portion of the study when the 
subjects were receiving large doses of vitamin 
D, as well as during a preliminary period, 
phosphorus balances were also determined us- 
ing the same method as in the earlier study. 
Most of the calcium determinations of the 
present study were made with the flame 
photometer. The Beckman Model 9200 flame 
photometer with the regularly supplied metal- 
lic atomizer and an acetylene-oxygen flame was 
used in conjunction with the Beckman DU 
spectrophotometer. Since the method was used 
in a number of other studies on calcium bal- 
ance to be published subsequently, it will be 
given here in some detail for reference. 


The sample aliquots were wet ashed with nitric, 
perchloric, and sulfuric acids and the excess acid 
driven off as in our previous methods. The solutions 
were then diluted to the desired volume. Difficulty 
was encountered in keeping the calcium sulfate in 
solution in making the appropriate dilutions. This 
was overcome by the use of the chelating agent 
ethylene diamine tetraacetic acid’. A 10 per cent solu- 
tion was made by suspending 100 Gm. of the free 
acid in approximately 700 ml. of water, adding suffici- 
ent ammonium hydroxide to dissolve the acid and 
bring the pH to approximately 8, and diluting to 1 L. 
The calcium solution for analysis was neutralized 
with ammonia, and 3 to 5 ml. of the sequestrene solu- 
tion added for each 100 ml. final volume. 

It is known’ that the presence of sodium and potas- 
sium ions will enhance the intensity of the calcium 
flame while the sulfate ion will decrease it. Using 
the 554 “# band for calcium determination with a 
slit width of approximately 0.3 mm., we found that 
the ammonium sulfate and sequestrene present in our 
solutions to a large extent neutralized the effect of 
the sodium and potassium ions. For example, in the 
comparison of solutions each containing 30 micrograms 
of calcium per milliliter, the addition of 50, 100, or 150 
micrograms per ml. of potassium gave increases in 
flame intensity of 10, 15, and 20 per cent respectively. 
In a solution which was 0.5 N in ammonium sulfate 
and containing 0.5 per cent sequestrene, the addition 
of 100 or 200 micrograms per millitier of potassium 


1 Sequestrene, manufactured by the Alrose Chemical Co., 
Providence, Rhode Island, was used. 

2 See Bulletin 259, Instructions for the use of the Beck- 
man Flame Photometer, Beckman Instrument Co., Pasadena, 
California, 1951. 


to solutions containing 30 micrograms of calcium per 
milliliter gave an increase in intensity of only 5 per 
cent in either case. It was also found that at 0.5 N 
slight changes in sulfate ion concentration had little 
effect on the emmission intensity. The final procedure 
as adopted is given below in some detail for the food 
samples. The analysis for the urine and stool samples 
was similar except for. the required differences in 
aliquots, dilutions, and concentrations of standards, 

For the food samples convenient aliquots usually 
contained between 1200 and 1800 micrograms of cal- 
cium. The samples were wet ashed and most of the 
excess acid driven off by stronger heating. The flask 
was cooled and 5 ml. of water added. The solution 
was neutralized with 5 N ammonia to the full blue 
color of bromthymol blue and the amount of base 
required for neutralization was noted. Then 5 nl. 
of the sequestrene solution was added and the sample 
transferred quantitatively to a 50 ml. volumetric flask. 
Standards were made up containing the same average 
amount of acid as the series of samples as well as the 
same average amounts of sodium and potassium found 
by flame photometric analysis. The acid was neutral- 
ized and the same amount of sequestrene added to the 
standards as to the samples. The strongest standard 
ordinarily used for foods contained 40 micrograms of 
calcium, 150 micrograms of sodium, 100 micrograms 
of potassium, and 20 micrograms of magnesium per 
ml. Other food standards contained 32 and 24 micro- 
grams of calcium per milliliter. The standards were 
made up frequently from stock solutions kept in 
polyethylene bottles. Except for a few samples of 
left-over foods containing but small amounts of cal- 
cium, all food samples when diluted fell within the 
range of the standards. It was found that under our 
conditions variations in the sulfate concentration of 
20 per cent had little effect on the emmission in- 
tensity. By standardizing the conditions of driving 
off the excess acid, the final sulfate concentration 
was kept fairly constant. An occasional sample high 
in acid, as noted by the amount of ammonia needed 
to neutralize, could be corrected by an empirically 
determined factor. 

The sodium and potassium content of a number of 
food, urine, and stool samples was determined by the 
flame photometer in connection with another metabolic 
study, and it was found that the variations in sodium 
and potassium content from the average used in the 
standards was not great enough to cause any error 
in the calcium determinations, due to the effect of 
the sulfate ion in reducing the alkali metal interfer- 
ence. The only exception was in a few urine samples, 
but here the total error was not great and its effect 
on the balance was usually negligible because of the 
small contribution of the urine excretion to the total 
calcium output. In measuring the samples in the 
flame photometer, standards of 40, 32, and 24 micro- 
grams of calcium per milliliter were first measured 
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with the highest standard set at 100 on the scale. 
Then a group of 6 to 8 samples was measured, the 
highest sample again set at 100, and the measure- 
ments on the group of samples repeated, this time 
taking the samples in reverse order. If two measure- 
ments on a sample did not check to 0.5 scale division, 
further measurements were made. 

Similar procedures were used for the urine and 
stool samples, using different dilutions and appro- 
priate standards again containing the average amounts 
of sodium and potassium found in such samples. 
Due to the variation in the calcium content of the 
stool samples a larger range of samples was required. 
The samples were first read against standards con- 
taining a maximum of 40 micrograms of calcium per 
milliliter. Those which exceeded this were read 
against standards containing a maximum of 80 micro- 
grams per milliliter. In a few instances standards of 
160 micrograms per milliliter were required so that 
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in all cases the samples could be read as the inter- 
polation between two standards. 

Since the flame photometric method is relatively 
new, it was thought advisable to make a careful com- 
parison between this method and the chemical method 
used for calcium in the previous study. The results 
of the comparative study are given in tables 1 and 2. 
Table 1 gives the average milligrams of calcium found 
in the offered foods when analyzed by precipitation of 
calcium oxalate and subsequent permanganate titration 
as used earlier (these results are in the columns 
marked chemical) and when analyzed by the flame 
photometric method as outlined above (these results 
are in the columns marked flame). Three complete 
food samples were taken each day, aliquots were 
analyzed by each method, and the averages given in 
the table. In table 2 are given the balances on 6 
patients in the same five day period when the analyses 
were made by the two methods. The values shown 














TABLE 1. COMPARISON OF ANALYSIS OF OFFERED Foop By CHEMICAL AND 
FLAME PHotToMETRIC METHOps. 
Period 1 Period 2 Period 3 
Chemical Flame Chemical Flame Chemical Flame 
255 258 364 367 495 490 
426 413 452 450 435 451 
302 309 270 276 337 339 
533 529 383 378 378 381 
447 458 299 314 310 309 
Average 393 394 Average 354 357 Average 391 394 














TABLE 2. ComMPARISON OF FivE-pAY BALANCES, AVERAGE MILLIGRAMS oF CALCIUM PER Day. 
Intake Urine Stool Output Balance 

Patient 1 Chemical 909 143 1054 1197 —288 
Flame 911 140 1057 1197 —286 

Patient 2 Chemical 2151 222 2440 2662 —511 
Flame 2154 211 2448 2659 —505 

Patient 3 Chemical 603 65 718 783 —180 
Flame 605 62 724 786 —181 

Patient 4 Chemical 738 81 920 1001 —163 
Flame 751 83 924 1007 —156 

Patient 5 Chemical 1191 387 1028 1415 —224 
Flame 1194 376 1033 1409 —215 

Patient 6 Chemical 886 138 886 1024 —138 
Flame 893 144 900 1044 —151 
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are in average milligrams of calcium per day. The 
subjects all happened to be in negative balance at this 
particular time but this in no way affects the com- 
parison. The differences between the balances as 
calculated using the two methods of analysis are no 
greater than the total error which might be expected 
from either method. 


RESULTS 


In table 3 we present the results of the cal- 
cium and phosphorus balances on the subjects. 
Since we had shown earlier that there was 
little difference in phosphorus requirements of 
the elderly subjects and of younger adults, 
and since the addition of 25,000 I.U. per day 
of vitamin D to the diet gave no consistent 
change in the phosphorus balances, these bal- 
ances were not determined with the smaller 
doses of the vitamin. In the table the initial 
balance is the average over a 60 day period 
prior to the administration of the 25,000 unit 
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daily dosage of vitamin D. The vitamin D was 
administered and the average balance taken 
over a 40 day period. Some three months 
later, during which time the subjects were on 
the same diet but received no added vitamin, 
the balance is given for an additional 40 day 
period without the vitamin. Six hundred LU, 
of vitamin D were then given for a period of 
40 days and the average balance computed. 
Then the dosage was increased to 1800 units 
per day for 60 days. As mentioned previ- 
ously we were not able to carry out this com- 
plete schedule on all the subjects. 

In table 4 the results of the administration 
of 25,000 units per day are calculated on the 
basis of milligrams per kilogram body weight 
per day. In this and the following table the 
average intake is given. On the basis of milli- 
grams per kilogram, the average intakes for 
the different periods for each subject are closer 
than suggested by the data in table 3. In ad- 


TABLE 3. CALCIUM AND PHospHoruS BALANCES. 


Supplementary 





Average 
Subject Weight Vitamin D Intake Urine 
Kgs. I.U./day 
De 54.6 0 840 2 
25,000 812 73 
56.2 0 771 90 
600 815 65 
1,800 859 73 
Ma 65.1 0 2065 129 
25,000 2043 131 
68.5 0 1148 108 
600 1188 102 
1,800 1220 100 
Ko 69.0 0 1228 129 
25,000 1209 185 
71.0 0 1260 144 
600 1260 130 
1,800 1271 125 
Mc 60.5 6 953 85 
25,000 975 115 
59.2 0 937 104 
600 925 89 
Us 46.5 & 652 81 
25,000 643 94 
Ki 46.0 0 555 63 
25,000 547 73 


Milligrams Calcium per Day 


Milligrams Phosphorus per Day 


Stool Balance Intake Urine Stool Balance 
930 — 162 1007 578 404 + 25 
614 + 125 981 661 361 — 41 
825 — 147 
740 + 10 
865 — 79 
2634 — 696 1250 453 668 +129 
1914 — 2 1201 434 625 + 66 
2048 —1008 
1742 — 754 
1750 — 630 
1222 — 23 770 341 562 —115 
673 + 353 756 428 398 — 70 
1060 + 56 
1005 + 125 
963 + 183 
1107 — 239 1178 579 539 + 60 
755 + 105 1092 593 444 + 55 
940 — 107 
870 — 
623 — 52 736 387 362 — 13 
399 + 150 716 467 192 + 55 
691 — 199 778 341 562 —115 
502 + B 756 428 398 — 70 
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Taste 4. Errect or 25,000 I.U. or VirAmin D per Day on CALCIUM AND 
PHOSPHORUS BALANCES. 


Intakes and Balances in Milligrams per Kilogram per Day 






































Calcium Phosphorus 
Sub- ao Average ' Balance Average Balance 
ject Kes. Intake NoMed. VitaminD Change Intake NoMed. VitaminD Change 
De 54.6 15.0 — 2.9 +23 + 32 18.4 +0.5 —0.7 —1.2 
Ma 65.1 31.6 —10.7 +0.0 +10.7 18.8 +2.0 +1.0 —1.0 
Ko 69.0 17.8 — 0.3 +52 + 35 19.3 +0.6 +0.6 0.0 
Mc 60.5 15.5 — 38 +17 + 55 18.6 +1.0 +0.9 —0.1 
Os 46.5 14.5 — 12 +33 + 4.5 15.4 —0.3 +12 +15 
Ki 46.0 11.7 — 3.6 +0.5 + 4.1 16.1 —24 —1.5 +0.9 
TABLE 5. Errect or 600 Anp 1800 I.U. or Vitamin D per Day on Catcitum BALANCE. 
Intakes and Balances in Milligrams per Kilogram per Day 

Average as 

Weight Balance Change from initial balance 
Subject Kgs Intake No Med. 6001.U. 18001.U. 600 L.U. 1800 I.U. 
De 56.2 14.5 — 27 0.2 —1.4 +2.9 +13 
Ma 68.5 17.2 —14.8 —10.9 —9.0 +3.9 +5.8 
Ko 71.0 17.8 + 08 + 18 +25 +1.0 +1.7 
Mc 59.2 15.6 — 18 — 0.6 +1.2 
Os 46.5 12.6 — 18 + 09 


+27 








justing the protein intake in all subjects to a 
constant value of 1.0 Gm. per kilogram, body 
weight, increases in weight were accompanied 
by increases in the amount of milk given the 
subjects ; this also increased the calcium intake 
so that on the weight basis the intakes were 
much more constant than would otherwise have 
been the case. In tables 4 and 5 the average 
intakes for a given subject for the periods rep- 
resented did not differ by more than 0.3 mg./ 
Kg. except for the subject De on the low 
vitamin intake when the difference was as 
much as 0.5 mg./Kg. 

Inspection of table 4 shows that for the sub- 
jects other than Ma the initial calcium balances 
varied considerably; the increase in balance 
caused by the administration of the 25,000 units 


of the vitamin is much more constant, the 
average increase being 5.0 mg./Kg. The phos- 
phorus balances show no such consistent 
change. The average balance for all subjects 
being the same before as after the administra- 
tion of the vitamin. As we had reported previ- 
ously, the subject Ma had an abnormal cal- 
cium metabolism and was initially in large neg- 
ative balance on an intake of over 2 Gm. of 
calcium per day (this subject on this intake 
received calcium gluconate in addition to the 
regular diet). The administration of the 
25,000 units of vitamin D brought the subject 
into calcium equilibrium. The increase in cal- 
cium balance was twice as great as in the other 
subjects. 

It is of interest to note that for the other 
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subjects the increase in calcium retention is 
somewhat greater for the subjects having the 
higher intake of calcium. In fact, if one plots 
the change in balance against the intake for 
these subjects and by visual inspection draws 
the line which best fits.the points, the line, when 
extrapolated, passes close to the point repre- 
senting the data on subject Ma. 

The data on the smaller dosages of vitamin 
D represented in table 5 are less extensive and 
less consistent. In all subjects, however, even 
600 I.U. of vitamin D caused a measurable 
increase in calcium retention. Little additional 
change was apparent in increasing the dosage 
to 1800 units. One could only say that small 
dosages of vitamin D increased the average cal- 
cium retention by approximately 1 to 2 mg./ 
Kg. Whether long continued administration 
of, for instance, 1800 units of vitamin D would 
have a greater effect cannot be judged from 
our work. 

It will be noted from table 3 that even the 
large dosage of vitamin D did not cause 
marked changes in the urinary excretion of 
calcium. Even the small differences noted in 
the table may not be real, since we occasionally 
had difficulty in obtaining complete separate 
collection of urine and stool. While this would 
not effect the balance since the total excreta 
were analyzed, the urinary figures may oc- 
casionally be high due to some admixture of 
fecal material. The change in calcium balance 
was then due almost entirely to the decreased 
fecal excretion of calcium with vitamin ad- 
ministration. Whether this is due to increased 
absorption of calcium from the intestine or 
decreased excretion into the intestines cannot 
be deduced from our studies. 


DISCUSSION 


According to Nicolaysen (9) the administra- 
tion of vitamin D increases the absorption of 
calcium from isolated loops of rat intestine. 
Harrison and Harrison (4) state that the ad- 
ministration of vitamin D had little effect on 
the absorption of Ca-45 from the intestines of 
normal rats, but that under conditions in which 
the calcium in the intestines was poorly soluble, 


vitamin D was effective. These experiments 
were performed with mature but not senile 
rats. It could well be that in the aged the 
ability of the intestinal mucosa to absorb cal- 
cium decreases and the administration of 
vitamin D produces an effect which would not 
be noticeable in younger subjects. According 
to Albright (2) post-menopausal osteoporosis 
(and presumably a similar condition in aged 
men) is not a disorder of calcium metabolism 
but is caused by atrophy of the bone matrix 
with a consequent resorption of calcium. We 
have no data as to the effect of vitamin D on 
this process. 

In our subjects the high calcium require- 
ment is probably due to decreased ability of 
the intestinal mucosa to absorb calcium, which 
is increased by vitamin D, and to increased 
intestinal excretion of calcium already ab- 
sorbed. If 25,000 units of vitamin increases 
the calcium retention by approximately 5 mg./ 
Kg. the requirement for balance would be re- 
duced from the 18.6 mg./Kg. reported for 
these subjects in the earlier publication to ap- 
proximately 13.5 mg./Kg., which is higher than 
the values of 10 to 12 mg./Kg. found for young 
adults by various investigators as summarized 
in our earlier publication. Six hundred to 1800 
units of the vitamin would reduce the equi- 
librium requirement to approximately 17 mg./ 
Kg., although continued administration over 
a long period of time might decrease the re- 
quirement further. 


SUMMARY 


The calcium and phosphorus balances have 
been determined in 6 elderly men before and 
during the administration of 25,000 I.U. of 
vitamin D per day. The vitamin increased the 
calcium retention approximately 5 mg./Kg. 
per day in 5 of the subjects and twice as much 
in the sixth subject with an abnormal calcium 
metabolism. The average phosphorus balance 
was not changed. Six hundred to 1800 I.U. 
of the vitamin gave smaller and less consistent 
increases in calcium retention. There was an 
increase in all subjects on both dosages which 
varied from 1 to 3 mg./Kg. The addition of 
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vitamin D supplement to a supposedly well 
balanced diet thus increases the calcium reten- 


tion in elderly subjects. 


This factor must be 


considered in arranging diets for calcium bal- 
ance studies. 
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Radio-Iodine Excretion in the Aged 


>. G. ACKERMANN AND K. IVERSEN 


Wr established data on the influence of 

- aging on the thyroid function are at pres- 
ent meager. Most of the data relate to gross 
weight and histologic structure of the glands 
relative to age. According to the postmortem 
studies of Cooper (5) the thyroids of people 
from 60 to 80 years of age are reduced in size, 
the follicles and cells are smaller, the vascular 
supply is reduced, there are fewer mitoses seen 
in the epithelial cells, and the colloid may be 
absent from many of the follicles. One also 
finds a definite increase in connective tissue. 
Similar changes were noted by Dogliotti and 
Nizzi-Nitti (8). These structural findings 
cannot at present be given any definite inter- 
pretation in regard to changes in the functional 
activity of the gland. 


As an indirect measurement of thyroid ac- 
tivity, the basal metabolic rate (BMR) deter- 
mined by oxygen consumption under basal con- 
ditions has been used for many years. Accord- 
ing to the classical works by Aub and DuBois 
(1), Harris and Benedict (10), and Boothby 
and Sandiford (3) a slow but gradual reduc- 
tion in basal oxygen consumption in other- 
wise healthy individuals with increasing age 
seems well established. These findings have 
been recently confirmed by Robertson and Reid 
(19), by Kountz, Chieffi, and Kirk (13), by 
Binet and Bourliére (2), and by Shock and 
Yiengst (20). 

The question arises whether this well estab- 
lished lowering of the BMR with increasing 
age is due to a parallel hypothyroidism in aged 
people. Carlson (4) has reviewed the evidence 
for such a relationship and concludes that a 
primary thyroid responsibility for those age 
changes which lead to a decrease in BMR is 
not well established. 

As a more direct approach to the problem of 
thyroid activity in senescence, determinations 


of the serum protein-bound iodine (PBI) have 
been made. Kountz, Chieffi, and Kirk (13) 
studied a number of subjects between the ages 
of 25 and 85 years. In 73 males they found 
a gradual decrease in PBI with advancing 
years, whereas in 68 females no certain corre- 
lation between age and PBI was noted. Starr 
and collaborators (22, 23) in a group of 28 
patients without thyroid disorders who were 
over 74 years of age found no significant 
difference in the PBI from that observed in 
100 younger adults. Dailey (6) was reported 
to have made serum PBI determinations on 
309 patients and to have found no correlation 
between PBI and age. Perlmutter and Riggs 
(17) studied 145 adults between the ages of 
20 and 80 years and reported no significant 
alteration of serum PBI. However these 
authors did demonstrate a decrease in the mean 
accumulation gradient of radioactive iodine by 
the thyroid gland with age. 


Quimby, Werner, and Schmidt (18) have 
reviewed the data on the 24-hour uptake of 
radio-iodine by the thyroid gland in 952 
euthyroid individuals ranging in age from 
under 20 to 86 years. They reported a slight 
decrease of the uptake with age. Skanse (21) 
has studied the influence of age on thyroid 
function in normal individuals as determined 
by the urinary excretion of radio-iodine. He 
divided the subjects into 3 groups: 15 to 34, 
35 to 54, and 55 to 74 years of age, the last 
group containing 16 men and 21 women. No 
statistically significant difference in the radio- 
iodine excretion could be demonstrated between 
the sexes or between the various age groups 
in either sex. 


Morton (16) is reported to have used a 
special test for measuring the thyroid function 
by determining the percentage of total radio- 
iodine present in the serum as_ thyroxine 
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RADIO-IODINE EXCRETION IN THE AGED 


twenty-four hours after an oral dose of carrier- 
free I-131. A random choice of 25 results were 
selected from a larger group of patients over 
60 years of age and a similar choice was made 
from patients below 40 years of age. No sig- 
nificant difference between the 2 age groups 
was reported. 

As the papers cited above do not give clear- 
cut evidence as to the change of thyroid func- 
tion with age, further studies were undertaken 
with radioactive iodine. 


MATERIAL AND METHOD 


In this study are given the results on 24 
males and 25 females all over 60 years of age. 
These subjects were all inmates of the St. 
Louis City Infirmary and Infirmary Hospital. 
None were suffering from acute or infectious 
diseases at the time of study. Other criteria 
used in their selection were: 

(1) There were no symptoms or indications 
of thyroid or renal disease in the case history. 

(2) There was no medication with thyroid 
or iodine-containing drugs or other drugs likely 
to influence thyroid function during the previ- 
ous six months. 

(3) There was no administration of contrast 
media containing iodine used for roentgeno- 
grams during the previous year. 

(4) Physical examination and laboratory 
work-up revealed no signs of disease seriously 
affecting thyroid or renal function other than 
the chronic diseases associated with old age 
such as arteriosclerosis and heart disease. 
Urinalysis was essentially negative in all sub- 
jects. No albuminuria was noted. Two sub- 
jects (female S.K. and male A.V.) were 
diabetics, but the disease was well controlled 
and the urine was sugar free at the time of 
the test. The N.P.N. was below 45 mg. per 
cent in all subjects. In all but 3 of the subjects 
the BMR was in the range of —20 per cent to 
+20 per cent. 

The subjects were given approximately 25 
microcuries of carrier free radioactive iodine 
orally in the morning while in the fasting state. 
One hour later they were allowed to eat a 
regular breakfast. The subjects were allowed 
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to eat their regular diet and carry on their 
usual activities if ambulatory, but were kept 
under observation for three days to insure com- 
plete urine collections. In those subjects pre- 
viously showing a tendency toward low urine 
volumes, additional water was given orally. 
Complete urine collections were made (in the 
male group by repeated catheterization) and 
the specimens pooled to give the excretion for 
0 to 6, 6 to 24, 24 to 48, and 48 to 72 hours 
after ingestion of the radio-iodine. One Gm. 
of potassium iodide was added per liter of urine 
and the specimens stored under refrigeration 
until analyzed. 


At the same time that the I-131 was meas- 
ured out for a group of subjects, an exactly 
similar aliquot was measured out as a standard 
and diluted to exactly 1 L. with 0.1 per cent 
potassium iodide solution. The radioactivity 
was measured by evaporating aliquots of the 
urine under an infra-red lamp in small (2.5 x 
0.7 cm.) planchets. In order to correct for 
self absorption in the sample, 4 aliquots were 
pipetted out for each urine sample. To 2 of 
the urine aliquots were then added an aliquot 
(usually 0.2 ml.) of the standard and to the 
other 2 an equal volume of 0.1 per cent potas- 
sium iodide solution. To each aliquot was 
added 1 drop of a solution containing 10 per 
cent sodium carbonate and 5 per cent sulfite 
to prevent any loss of iodide through evapor- 
ation and 1 drop of a solution of a detergent 
or surface active agent. 

Not more than approximately 1.5 ml. of 
sample could be evaporated at one time in the 
planchets. With samples of low activity re- 
quiring larger aliquots, several small portions 
were evaporated successively in the same plan- 
chet. Care was taken that in all cases the 4 
planchets containing the aliquots from a given 
urine sample were treated exactly alike. If 
the counts from 2 aliquots of a given urine 
sample differed by more than 2.5 times the 
standard deviation of the count (equal to the 
square root of the average number of counts 
taken) further assays were made. 


The counting of the samples was made with 
a conventional thin mica window (3 mg./sq. 
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cm.) G. M. tube and scaler. Routinely 6400 
counts were taken on all samples except those 
of very low activity. If then 4 represents 
the mean activity of the 2 urine samples, 
A’ the mean activity of the urine samples plus 
standard, B the background count, v the urine 
aliquote taken, v’ the aliquot of standard used, 
U the urine volume in milliliters and 1000 the 
volume to which the standard was diluted, then 
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the percentage of iodine excreted in the sample 
is given by the expression: 


per cent excretion 


eae ve 
A—A * V * joo * 
RESULTS 


The data which we obtained are tabulated 
in tables 1 and 2. In these tables Q represents 


TABLE 1, Rap1o-IODINE EXCRETION AND UPTAKE IN ELDERLY MALES 
(see text for explanation of symbols) 









































Iodine Disposal Rate 
Urea 
Subject Age Cal pm Jar Clearance Q 
— . en R R(t) R(k) 
Total Extra-renal Renal 
L.B 63 33.8 res 44 5.0 2.8 2.2 
SS. 65 ee 26 56 7.2 $.3 4.0 
B.C 67 38.7 13 53 7.6 3.6 4.0 
H.B. 67 38.5 44 53 9.0 4.2 4.8 
A.K. 68 34.9 42 6.1 a 2.6 
W.R 69 31.8 77 6.2 1.4 4.8 
G.B 70 33.7 31 76 5.4 1.3 4.1 
M.N. 70 35.1 32 49 8.5 4.2 4.3 
G.W. 71 26.4 23 58 5.3 2.3 3.0 
Tt. 73 38.3 12 46 6.5 3.5 3.0 
F.K. 74 23:1 31 50 5.9 3.0 2.9 
A.G. 75 32.1 64 67 7.0 2:3 4.7 
J.H. 75 30.5 10 46 5.6 3.1 25 
E.H. 76 34.2 30 53 6.1 2.9 o.2 
FAs. 78 2.7 23 50 6.4 5:2 3.2 
A.V. 78 28.1 36 70 6.9 2:2 4.8 
bE oe 78 29.8 ing 56 734 3.4 4.3 
F.Sp. 79 34.3 35 54 4.4 2.0 2.4 
) oy 81 27.9 32 49 5.9 3.0 2.9 
F.Sa. 83 33.6 43 58 6.2 ri 3.5 
H.H 87 33.0 Sa 56 7.0 3.4 4.3 
AX. 88 34.6 30 68 5.9 1.9 4.0 
W.B. 90 26.1 36 73 57 1.6 4.1 
AL 91 29.0 25 72 5.3 2.5 3.8 
Averages! 
60-69 years 34.9 + 1.1 282 $445 6.8 + 0.6 3.2 + 0.3 3.7 + 0.5 
70-79 years 31.9 + 1.0 30 + 4 56 + 3 6.4 + 0.3 2.8 + 0.2 3.5 + 0.2 
80-91 years 31.4 + 1.4 33 + 3 63 + 4 6.1 + 0.3 2.4 + 0.3 3.7 + 0.2 
All Males 32.3 + 0.7 31 + 3 $7 + 2 6.4 + 0.2 2.7 + 0.2 3.6 + 0.2 




















1The value after the + is the standard deviation of the mean. 
2No standard deviation calculated for less than 5 samples. 





Subject 


M.L. 


S.M. 
M.Sa. 


1.W. 
DC. | 
C.B. 

M.Ha. 





SS. 
C.K. 
C.H. 


60-69 year: 
70-79 year: 
80-93 year: 


All Female: 


60-69 year: 
| 70-79 year. 
80-93 year: 


All Subject 


1The v 
2No st. 








aple 


ted 
nts 





Subject | 





60-69 years 
70-79 years 
80-93 years 


All Females 


60-69 years 
70-79 years 
80-93 years 


All Subjects 


Age 


61 
62 
63 
63 
66 
67 


72 
74 


75 
76 


76 
77 


81 


85 
86 
86 
87 
88 
88 
91 
92 
93 
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TABLE 2, Rap10o-IlODINE EXCRETION AND UPTAKE IN ELDERLY FEMALES 





(see text for explanation symbols) 
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Iodine Disposal Rate 
BMR Urea x - 
Cal. /sq.m./hr: Clearance v 
—~!*? | ol Jenin. R R(t) R(k) 
Total Extra-renal Renal 
38.2 44 72 6.0 1.7 4.3 
37.6 38 88 7.3 0.8 6.5 
34.2 32 48 5.8 3.0 2.8 
29.1 40 48 6.5 3.8 3.2 
34.4 65 64 6.7 2.4 4.3 
36.0 58 6.2 3.2 2.9 
33.8 13 52 4.8 2.3 2.5 
27.9 35 6.5 4.2 2.3 
33.9 vb 45 5.4 2.9 2.5 
31.9 24 65 5.2 1.8 3.4 
33.3 23 65 6.5 2.9 3.6 
36.2 44 70 6.9 2.1 4.8 
36.1 i. 68 7.7 2.5 5.2 
29.4 14 50 5.3 2.6 2.7 
34.0 29 68 7.0 2.3 4.7 
aa 11 47 5.3 2.8 2.5 
32.2 24 55 7.1 3.2 3.9 
31.9 41 51 5.6 2.7 | 2.9 
40.6 - 49 6.0 3.1 2.9 
34.4 27 67 5.9 1.9 | 4.0 
25.0 15 23 6.5 4.0 | 1.5 
33.1 17 50 6.4 3.2 3.2 
31.8 y 57 8.1 3.5 | 4.6 
33.3 42 53 6.6 3.1 3.5 
31.5 12 78 5.4 1.2 4.2 
Averages! 
34.9 + 1.4 44 + 6 63 + 6 6.4402 | 242405 | 3940.4 
32.8 + 1.1 24? 55 +4 5.9 + 0.3 | 2.5 + 0.3 | 3.6 + 0.4 
32.8 + 1.3 24 + 1.3| 58 + 3 6340.2 | 2.8 40.2 | 3.5 + 0.2 
33.3 + 0.7 30 + 5 | 57 + 2 6.3 + 0.1 | 2.7 + 0.2 | 3.6 + 0.1 
Averages for Both Sexes Combined 
34.9 + 0.5 38 + 5 58 + 4 6.6 0.3 | 2.8 + 0.2-| 3.8 & 0.3 
32.3 + 0.7 28 + 4 56 + 2 6.2 + 0.2 2.7 + 0.2 3.6 + 0.4 
32.0 + 0.9 28 +3 58 + 3 6340.2 | 2.8 + 0.2 3.5 40.2 
32.8405 | 3042 | 5742 | 6340.1 | 2.7 40.1 | 3.6401 





1The value after the + is the standard deviation of the mean. 
2No standard deviation calculated for less than 5 samples. 
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the total (asymptotic) percentage of the origin- 
al dose of radio-iodine which is excreted by 
the kidneys. F is the total rate of disappear- 
ance of the radio-iodine from the blood in per 
cent per hour. This may be divided into 2 
fractions R(k), the rate of excretion by the 
kidneys, and R(t) the extra-renal disposal rate, 
which is essentially the rate of thyroid uptake 
and accordingly an indication of thyroid func- 
tion. These values were calculated according 
to the method of Luellen and associates (15) 
and are related by the equation: 


per cent excretion = Q (1 —e87) 


where T is the time in hours and R = R(k) 
+. R(t). One further assumes that R(k)/R(t) 
= Q/(100 -Q). 

Also included in the table are the basal meta- 
bolic rates expressed in calories per square 
millimeter per hour and urea clearances in 
milliliters per minute for the subjects. The 
urea clearances were measured at the same time 
as the iodine excretion. In the lower sections 
of the tables are given the different age groups, 
for each sex and for both sexes combined. The 
standard deviation of the mean is also given 
for all averages including more than 5 samples. 


DISCUSSION 


Some of the methods used for the radio- 
iodine studies may suffer from a certain dis- 
advantage when applied to a study of the 
changes which occur with aging. This is 
caused by the decreased renal function with 
advancing age which has been demonstrated 
by Lewis and Alving (14) and by Davies and 
Shock (7). Radio-iodine in the inorganic form 
is competitively removed from the blood stream 
by thyroid uptake and renal excretion. A de- 
crease in renal excretion, for example, would 
result in an increase in the total amount ab- 
sorbed by the thyroid (since more remains in 
the blood for the gland to absorb) without any 
actual increase in thyroid function. Any method 
which does not take this factor into account 
may possibly be in error, especially in compar- 
ing 2 groups such as young and elderly subjects 
who have different degrees of renal function. 
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For this reason it was decided to measure the 
excretion of radio-iodine during a number of 
intervals over a period of several days in order 
to calculate both the renal and extra-renal (thy- 
roidal) disposal rates after the method of 
L.uellen and associates (15). 


From an inspection of the tables, particularly 
the average values, it may readily be seen that 
there is little variation in thyroid function as 
measured by R(t) between the different age 
groups in elderly subjects. None of the differ- 
ences between the average of the successive 
age groups was statistically significant. As an- 
ether analysis of the data, the correlation co- 
efficient (9) between age and thyroid uptake 
and the basal metabolism and thyroid uptake 
was calculated for the males, for the females, 
and for both sexes combined. The only coeffici- 
ent found to be statistically significant was that 
between the basal metabolism and thyroid fune- 
tion in the male subjects (r = +0.46, P = 
0.03). 

Keating and his colleagues give in two publi- 
cations (11, 12) values of OQ = 68, R(k) = 
7.8, R(t) = 3.7, and Q = 65, R(k) = 72, 
R(t) = 3.9 respectively for young euthyroid 
adults. These values may be compared with 
our findings of Q = 57, R(k) = 3.6, R(t) = 
2.7. Thus while our results do not indicate 
any striking decrease in thyroid function with 
increasing age after the age of 60, a compari- 
son with the results of the other authors cited 
indicated that the radio-iodine uptake in per- 
sons over 60 may well be lower than in young 
adults. 


The correlation between the urea clearance 
and the values of R(k) was also computed. 
For all subjects combined the correlation co- 
efficient was found to be r = +0.45.(P = 
0.007). This would indicate that the rate of 
iodine excretion by the kidneys does have some 
relation to kidney function as measured by 
urea clearance, and accordingly, as indicated by 
the equations given earlier, the total amount of 
radio-iodine absorbed by the thyroid will be in- 
fluenced by the kidney function as well as 
thyroid function. Thus although our values 
of R(t), the rate of thyroid uptake for elderly 
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subjects, are lower than those of Keating and 
associates (11, 12) for younger adults, indi- 
cating decreased thyroid function in the aged, 
our values of 100 — Q, the total amount ab- 
sorbed by the thyroid, are greater (43 as com- 
pared with 34). ‘The fraction of the total 
dose which is absorbed by the thyroid depends 
on the ratio of the renal and extra-renal dis- 
posal rates and not on their absolute values. 
Accordingly, as pointed out earlier, a greater 
decrease in kidney function than in thyroid 
function will result in an increase in the total 
fraction absorbed by the thyroid. 


SUMMARY 


The radio-iodine excretion was measured 
over a 72 hour period after oral administration 
of a tracer dose in 24 male and 25 female sub- 
jects all 60 years or older and without evi- 
dences of thyroid or renal disease. The values 
found were lower than found by others for 
young adults. No marked change was noted 
with increasing age over 60 in either the renal 
excretion rate or the calculated thyroid uptake 
rate. A significant correlation was found be- 
tween the basal metabolic rate and the thyroid 
uptake in the male subjects. A correlation 
was also noted between the urea clearance and 
the renal excretion rate of iodide in the elderly 
subjects. 


From the Division of Gerontology, Washington 
University School of Medicine, and the St. Louis City 
Infirmary Hospital, St. Louis, Missouri. 

The radio-iodine used in this study was received on 
allocation from the U. S. Atomic Energy Commission. 
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Serum Uric Acid Levels in Men and Women 
Past the Age of 65 Years 


MENARD M. GERTLER AND B. S. OPPENHEIMER 


: aon is no doubt that the metabolism of 
uric acid is in some manner associated with 
the symptoms of the disease syndrome called 
gout (1,9). Moreover, there are suggestions 
that the individuals who have gout experience 
cardiovascular degenerative diseases with a 
greater frequency than does the non-gouty pop- 
ulation (1). Extending this concept, it was 
demonstrated that the serum uric acid was 
statistically higher in a group of males under 
the age of 40 with coronary heart disease than 
in a group of normal healthy males of a similar 
age group and population (6). 

The association of higher levels of serum 
lipids, i.e., cholesterol (free and ester), lipid 
phosphorus, total lipids, and Sf10-20 molecules 
with atherosclerosis is now fairly well estab- 
lished in the normal male population (8, 13). 
It was, however, demonstrated that the serum 
lipids including the serum Sf10-20 molecules 
were higher in a group of women past the age 
of 65 than in a group of men of the same age 
group under similar controlled conditions (7). 
The question therefore arose as to whether the 
serum lipids are as important a contributing 
factor in atherosclerogenesis in the female as in 
the male. 

The suggestion was made that perhaps the 
level of the serum lipids was not as important 
for atherosclerogenesis in women as in men. 
Since gout is predominantly a male disease (1) 
and since uric acid is associated with gout, it 
was decided to determine whether there would 
be any unusual distributions in the serum uric 
acid values in men and women over the age 
of 65 similar to those observed in the serum 
lipids mentioned above. Accordingly it was 
decided to study the serum uric acid levels in 
men and women of the older age groups (a) 
to determine any significant differences in the 


serum uric acid level in the two groups and (b) 
to determine any correlation between serum 
uric acid and the serum lipids. This communi- 
cation will report the fiudings in such a study. 
METHOD AND MATERIAL 

The individuals on whom this report is 
based were institutionalized at the Home for 
the Aged and Infirm Hebrews for reasons 
other than health. In no instance was there 
any illness such as leukemia, gout, renal failure, 
or any other conditions known to affect either 
the metabolism or the retention of uric acid. 
The non-protein nitrogen was within normal 
limits in all cases. The 38 men and 91 women 
selected for this study were comparable from 
a racial and socio-economic viewpoint ; the die- 
tary status was similar in all the patients.’ 

Blood was drawn from the antecubital vein 
and the serum separated shortly thereafter. 
The sera were refrigerated until analyses were 
performed. Uric acid determinations were car- 
ried out by Fister’s modification (4) of two 
techniques (5, 11). This technique for uric 
acid is not as accurate as the specific enzymatic 
method reported by Kalckar (10) and modified 
by Pretorius (12) but does not have the theo- 
retical objections that Folin’s technique has in 
the final colorimetric determinations (12). 
Total cholesterol was determined by the Schoen- 
heimer-Sperry method (15) and lipid phos- 

* Miss M. Zetterstrom, the dietician at the Home, 
calculated that the average daily dietary intake in 
the Home is 2052.5 calories, which is made up as 
follows: 60 to 70 Gm. of protein; 60 to 70 Gm. of 
fat, and 275 to 280 Gm. of carbohydrate. The fat 
consists of oleomargarine, cream, and oils used in 
salads. The average daily vitamin content of the 
food is as follows: 5000 units of vitamin A, 1.0 to 
1.2 mg. thiamine, 1.0 to 1.8 mg. riboflavin, 10 to 12 
mg. niacin, and 70 to 75 mg. ascorbic acid. In addi- 
tion there is 0.88 to 1.32 Gm. of phosphorus, 1.0 to 
1.2 Gm. of calcium, and 12 mg. of iron in the aver- 


age daily food intake. The men and women eat 
similar food in the same dining room. 
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phorus by the Fiske-Subbarow method (3). 
Dr. John Gofman very generously fractionated 


the serum into Sf10-20 molecules. 


RESULTS 


The observed values for each of the 38 men 


and 9I women included in the study are pre- 
sented in tables I and 2, respectively. 

1. Serum Uric Acid Levels—The average 
serum uric acid values for the male and female 


subjects are summarized in table 3. 


It will be 


seen from the table that the men possessed 


TABLE 1, VALUES OF PONDERAL INDEX, SERUM Uric Acip, SERUM CHOLESTEROL (FREE AND TOTAL), SERUM 
SF10-20 MOLECULES, AND SERUM LIPID PHosPHORUS IN 38 MEN BETWEEN THE AGEs 66 TO 86 YEARS. 



































i Serum Cholesterol — | as 

Ponderal Uric Acid “— Lipid 

Age Soles Me. %. - Free Total Molecules Witsenies 

ties Mg. %. Mg. %. Mg. %. ggg 

Mg. %. 

66 11.8 | 3.95 75.0 | 301.5 75 13.9 
68 11.6 7.15 69.0 | 264.0 65 12.2 
69 12.8 3.83 44.5 | 192.0 36 | 9.5 
72 13.2 4.51 44.5 | 195.3 47 | 8.8 
7 11.8 4.63 41.4 151.5 33 7.7 
73 11.9 5.15 66.1 261.8 41 | 10.6 
73 12.9 3.18 40.2 178.1 36 | 8.6 
73 12.2 5.40 59.1 242.7 86 10.7 
73 11.4 5.38 67.8 276.5 106 11.0 
74 11.8 5.76 49.0 217.0 61 9.2 
76 12.1 4.60 72.1 253.7 86 11.6 
76 12.7 4.73 66.3 244.9 52 10.5 
76 10.3 5.43 52.7 173.0 44 9.8 
76 12.0 4.34 47.3 184.5 24 9.2 
77 12.3 5.48 70.3 285.3 62 11.6 
77 11.6 5.18 62.1 235.0 71 9.6 
77 12.1 6.60 91.7 326.6 89 13.6 
77 11.3 5.10 54.9 227.2 40 9.3 
77 12.3 4.45 49.6 157.1 59 7.2 
78 11.7 5.90 63.2 208 .0 36 10.1 
78 12.3 4.85 67.2 253.5 40 10.1 
78 12.4 4.40 53.3 215.0 21 10.0 
78 12.1 4.93 69.3 283.3 101 11.2 
78 12.1 4.25 54.0 210.5 68 | 7.8 
79 12.5 6.70 76.3 280.5 68 12.1 
79 13.0 5.15 44.2 183.5 35 8.4 
80 12.7 5.00 54.3 174.7 55 9.7 
80 11.8 3.90 30.8 139.0 27 7.4 
80 11.8 4.48 86.0 328.0 62 11.7 
81 12.0 5.18 54.1 200.8 74 8.6 
81 12.6 6.30 65.1 226.5 82 10.3 
82 13.0 5.30 86.0 224.0 59 13.7 
83 12.5 4.68 67.2 228.5 74 11.9 
83 12.9 4.81 59.6 214.8 47 9.7 
83 12.4 3.79 45.9 176.8 46 8.5 
84 12.3 3.55 68.4 281.5 56 9.9 
85 12.6 4.28 43.2 166.5 57 | 7.6 
86 11.8 6.29 57.8 224.3 | 38 9.5 

Mean + S.E.| 12.07 + .72 | 4.96 + .14 | 60.24 2.2 | 226.347.8 | 57.4+43.5 | 10.34 .27 
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. TABLE 2. VALUES OF PONDERAL INDEX, SERUM Uric Acip, SERUM CHOLESTEROL (FREE AND TOTAL), SERUM 
Sr 10-20 MOLECULES, AND SERUM LIPID PHOSPHORUS IN 91 WOMEN BETWEEN THE AGES OF 65 AND 88 YEARS. 
ge tines = aadneaa puemennees Serum iio 
le Ponderal Uric Acid Sf 10-20 Lipid 
ondera ric ACI _ ~1pi 
be Ages tie Me. % Free Total Molecules Sianiieniinn 
’ ome Ep Mg. %. Mg. %. Mg. %. oo 
ed ° : Mg. %. 
65 12.7 4.70 79.4 312.6 65 14.4 
66 9.8 4.18 57.9 238.5 12.9 
~ 66 10.4 5.20 61.7 245.5 53 10.5 
67 oe 3.95 85.1 304.0 14.1 
68 12.2 | 4.35 97.8 404.0 14.3 
68 12.5 5.38 59.3 243.5 72 9.5 
68 11.4 5.05 | 69.0 263.0 65 10.7 
68 11.7 4.13 73.3 285.0 12.2 
= 68 12.2 3.85 75.8 287.8 11.3 
69 10.5 4.50 60.0 250.1 39 11.2 
69 12.2 4.58 52.2 224.6 33 10.0 
69 11.9 4.50 71.0 283.5 95 11.6 
69 12.4 4.00 71.8 290.0 41 12.9 
70 11.6 3.15 101.5 401.5 14.7 
70 13.1 4.15 63.5 246.0 59 12.6 
70 11.0 5.10 76.1 239.0 68 10.8 
70 12.5 2.98 91.7 | 368.5 44 12.9 
70 12.0 3.45 66.9 258.0 11.5 
70 11.6 4.35 74.4 300.0 12.1 
71 11.2 3.50 76.5 302.5 | 83 13.1 
71 13.0 3.50 84.6 322.1 | 74 | 13.0 
71 12.2 3.68 84.7 340.0 47 | 13.7 
71 12.1 5.20 77.5 | 309.5 | 74 | 12.1 
71 11.7 3.88 89.0 | 347.0 15.1 
71 12.9 | 3.68 61.8 239.0 12.0 
71 | 12.5 3.90 91.8 358.5 14.4 
71 | 11.3 4.15 88.5 | 340.4 | 13.7 
72 12.9 | 3.65 80.5 | 314.5 | 100 12.9 
72 11.9 5.88 77.4 299.5 56 13.4 
m2 | (12.1 3.80 72.2 | 169.0 | 14.7 
72 | 11.9 4.05 60.8 | 201.0 50 11.5 
72 | 11.7 4.35 64.8 244.0 50 8.2 
72 12.6 4.05 78.2 | 286.0 33 11.6 
72 12.3 3.48 | 65.0 227.5 27 | 11.5 
72 10.8 3.40 64.7 262.0 50 11.4 
72 | 11.5 2.00 57.1 255.0 59 10.5 
72 11.5 3.50 85.2 365.0 | 14.1 
73 «=| 12.0 5.05 65.6 258.5 o. 1 oe 
73 12.1 5.15 61.6 236.0 12.0 
74 11.8 | 3.13 56.2 228.5 87 11.5 
74 | 12.5 3.65 92.1 365.0 52 14.3 
74 | 11.2 6.65 51.5 | 207.5 | 111 9.8 
74 11.3 5.90 70.1 | 294.5 60 12.3 
74 cs | <i. > te | See: | | ae 
74 12.1 4.68 | 44.6 189.0 9.7 
74 12.2 | 4.43 59.6 | 221.5 | 10.3 
75 12.1 4.63 84.2 | 302.3 41 13.0 
; 75 11.9 6.70 67.8 262.0 74 10.6 











468 


GERTLER AND OPPENHEIMER 


TABLE 2, VALUES OF PONDERAL INDEX, SERUM Uric Acip, SERUM CHOLESTEROL (FREE AND TOTAL), SERUM 
SF 10-20 MoLEcuLEs, AND SERUM L1PID PHOSPHORUS IN 91 WoMEN BETWEEN THE AGES OF 65 AND 88 YEARS, 


(Continued) 

















Serum Cholesterol 























Serum 











| | 
Ponderal Serum | | Sf 10-20 | ‘co 
Ages iia Uric Acid Free Total | Molecules Phosph 
ari Mg. %. | Mg. %. Mg. %. Mg. %. | M P oe 
| g. /O* 
75 10.9 4.70 63.9 236.0 59 11.5 
75 13.1 3.75 74.0 287.0 | 142 13.4 
75 12.0 4.25 87.1 314.0 | 92 15.2 
75 11.8 4.73 - 65.5 260.5 | 44 | 11.1 
75 11.0 6.18 73.0 296.5 71 12.9 
75 £¢:.7 3.65 37.5 167.4 57 8.3 
76 12.9 5.18 90.3 265.0 89 13.7 
76 42:7 5.76 75.3 273.4 82 11.7 
76 12.3 5.68 87.5 334.5 113 11.1 
76 12.2 4.10 57.7 253.6 80 10.0 
76 13.8 4.80 66.6 277.8 50 | 11.6 
76 us 6U|lCUC | 301.1 126 | 12.9 
76 11.6 | 5.38 | 103.0 368.5 86 | 14.6 
76 11.7 5.90 | 64.1 240.0 | 10.4 
77 12.0 | 5.45 | 85.8 306.6 62 | 13.4 
77 os: i oe |, ee 268.5 | 53 | 12.6 
77 12.2 4.90 | 59.3 229.8 | 74 10.5 
77 11.3 6.60 62.8 227.0 59 14.7 
77 11.7 3.87 80.1 301.9 | 115 | 12.7 
17 13.0 1.90 55.7 231.0 | | 10.9 
77 11.8 5.94 74.2 278.1 | 108 12.2 
78 11.5 5.88 58.1 233.5 | 53 | 10.0 
78 13.3 4.75 58.6 231.5 | 48 | 11.2 
78 12.5 | 6.20 61.6 244.6 | 45 10.9 
78 12.4 4.48 73.9 274.0 129 12.6 
79 121 | 5.67 69.5 260.8 | 77 10.4 
79 11.4 5.10 93.5 359.0 | 154 | 13.6 
79 11.8 3.80 66.2 251.0 48 | 10.4 
79 11.9 6.28 82.9 313.5 58 13.7 
80 10.9 6.12 69.7 260.8 | 12.5 
80 11.7 5.38 94.2 367.6 46 14.3 
81 12.0 5.05 95.3 352.8 41 14.4 
81 11.3 3.81 78.1 313.3 55 | 12.2 
81 12.0 | 4.85 86.9 340.1 111 | 15.9 
81 12.4 4.55 | 70.9 272.1 77 | 11.0 
81 11.6 4.02 110.7 405.3 175 15.5 
82 13.0 | 4.68 95.3 306.5 | 14.8 
82 11.8 | 5.18 | 63.7 245.6 88 11.3 
82 13.7 3.15 77.0 294.0 13.3 
83 13.0 3.45 73.6 281.5 59 | 12.7 
84 11.0 4.35 72.1 300.0 55 13.2 
87 11.9 | 4.75 64.1 253.5 38 11.1 
88 12.2 5.09 73.8 281.0 49 10.7 
Mean + S.E.|} 12.03 + .07 | 4.554 .10 | 74.241.4 | 282.745.1 | 70.3+3.6 12.2 + .34 
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SERUM ACID LEVELS IN THE AGED 


greater quantities of uric acid in the serum 
than did the women. Thus the mean value 
found in the men was 4.96 mg. per cent (range 
3.18 to 7.15) and in the women 4.55 mg. per 
cent (range 1.90 to 6.70). Nearly twice as 
many men (13.1 per cent) as women (7.7 per 


TABLE 3. MEAN VALUES OF SERUM URIc ACID IN 
Various Ace Groups IN 38 MEN AND 91 WoMEN 
Past THE AGE oF 65 YEARS. 








Mean Serum Uric 








Age Group Sex Number Acid + S.E. 

(Mg. %) 

570 Men 3 4.98 + 88 
65- Women 19 4.32 + 15 
71-75 Men 7 4.86 + .30 
Women 35 4.33 + .17 

Men 19 5.02 + .17 

76-80 Women 25 5.10 + .21 
81-88 Men 9 4.91 + .30 
Women 12 441+ .19 
66-86 Men 38 4.96 + 147 
65-88 Women 91 4.55 + .10 





* Mean + standard error of the mean. 
? Significantly greater (P <0.01). 


cent) possessed levels of uric acid in the serum 
above 6.0 mg. per cent. It is interesting to 
note that the 5 men whose serum uric acid was 
above 6.0 mg. per cent possessed an average 
level of serum total cholesterol of 264 mg. per 
cent, while the 7 women whose serum uric acid 
was above 6.0 mg. per cent possessed an aver- 
age level of serum total cholesterol of 282 mg. 
per cent. 

2. Serum Uric Acid and Age—The mean 
values of serum uric acid in various age groups 
are likewise listed in table 3. In both male and 
female groups, the highest serum uric acid 
values appear in the age range 76 to 8o years. 
In the women, these values attain statistical 
significance but this does not occur in the men. 

Total Cholesterol , Penge st = 

3: ‘Lipid Phosphorus ao 

Ratio).—It is interesting that there was no 
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significant difference between the means of the 
“CUP” ratio in the two groups (table 4). 
Furthermore, the means were not significantly 
greater than previously observed in a control 
group of 146 young males (6). 





Tora LE: : 
Taste 4. “CUP” Ratio TAL CHO ee Unee 
Liprp PHOSPHORUS 


Acip} tn 38 MEN AND 91 WomeN PAst THE AGE 


Acip 1n 38 MEN AND 91 WomEN PAst THE AGE OF 
or 65 YEARS. 


Mean + S.E. 














Sex Number Range 
Men 38 68-159 114.0 + 3.9 
Women 91 40-183 105.7 + 2.7 





* Not significantly greater (P >0.05). 


4. Coefficient Correlations—The striking 
features of these correlations as tabulated in 
table 5 are: (a) the significant correlations, 
in the men only, are between serum uric acid 
and the serum lipids; (b) the only significant 
correlation in the women is between serum uric 
acid and ponderal index, (i.e., the height over 
the cube root of the weight), while in men the 
only insignificant correlation is between serum 
uric acid and ponderal index. Since serum 
uric acid is related in some obscure fashion to 
endomorphy (fatness), and since women are 
more endomorphic than men, this correlation 
is not surprising (6). 


TABLE 5. COEFFICIENT CORRELATIONS BETWEEN SERUM 
Uric Acip AND OTHER VARIABLES. 








Value of Coefficient 


Correlation Correlation 








Men Women 

Serum uric acid and serum 

total cholesterol 49 + .08" .00 + .10 
Serum uric acid and serum 

lipid phosphorus 52 + .08* -.10 + .10 
Serum uric acid and Sf 10-20 

molecules 37 + .10° 12+.11 
Serum uric acid and 

ponderal index 11+ .14 —.25 + .09° 





* Significant correlation (P <0.01). 
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DISCUSSION 


This communication confirms Pretorius’ ob- 
servations that serum uric acid is higher in men 
than in women (with the exception of the age 
group 76 to 80 which may be an artifact). How- 
ever, it might be recalled that this is not the 
case in all age groups, for prior to the age of 
18 women have higher levels of serum uric 
acid than men, but after this age the men 
have consistently higher levels of serum uric 
acid (16). 

The correlation data between serum uric acid 
and the serum lipids in both men and women 
of this age group raise several questions which 
cannot be answered by us at this juncture. 
Why are the correlations significant in the men 
and not in the women between (a) serum uric 
acid and total cholesterol, (b) serum uric acid 
and lipid phosphorus, and (c) serum uric acid 
and Sf 10-20 molecules? This may be more 
than casual, for the serum uric acid and the 
serum lipids (with the exception of lipid phos- 
phorus) are elevated in the presence of athero- 
sclerosis, especially in men. There is no rea- 
“son to believe, however, that the levels of serum 
uric acid follow the trend of the serum lipids. 
If this were so, then one would expect higher 
levels of serum uric acid in the women of this 
age group and in addition one would expect 
to find significant correlations between the 
serum uric acid and the lipids in the women 
because in this age group women possess higher 
serum lipid values than do men (7). This ob- 
viously was not the case. 

There may be a hypothetical explanation for 
this situation. Perhaps, from the central meta- 
bolic pool (14) by mechanisms as yet unknown, 
substances such as glycine, acetate, and pyruv- 
ate are synthesized in proportionate amounts to 
serum uric acid and serum lipids in the male, 
while in the female these substances are syn- 
thesized predominantly to serum lipids. Such 
a mechanism could conceivably account for the 
higher serum uric acid concentration in males, 
higher lipid values in females, and the signifi- 
cant correlations between the level of serum 
uric acid in the male and the various serum 


lipids. 

These observations shed no light on the pos- 
itive association between serum lipids, serum 
uric acid, and atherosclerosis in the male 
population. 


SUMMARY 


1. The levels of serum uric acid were deter- 
mined in 38 men and 91 women who were 65 
years of age or over. The mean value and 
standard error of the serum uric acid in the 
men was significantly greater than in the 
women, the values being 4.96 + .14 mg. per 
cent and 4.55 + .10 mg. per cent, respectively. 
It was also found that almost twice as many 
men as women (13.1 per cent and 7.7 per cent) 
possessed serum uric acid levels greater than 
6.0 mg. per cent. 

2. The serum uric acid was significantly cor- 
related with serum total cholesterol, serum 
Sf 10-20 molecules, and lipid phosphorus in the 
38 men but not in the 91 women. The theo- 
retical implications of this difference in the 
two sexes are discussed. 
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A Study of the Effects of Oral Administration 
of Metrazol™ in Old Individuals 


S. MEAD, E. E. MUELLER, E. P. MASON, T. KHEIM, AND W. B. KOUNTZ 


AX earlier report advocates the use of oral 

pentamethylenetetrazol (Metrazol™)) in 
arteriosclerosis associated with senility (4). 
It was postulated that the drug might stimulate 
synaptic transmission and decrease cerebral 
anoxia, depression, and confusion. There were 
no objective or precise methods employed for 
evaluating the type of clinical improvement re- 
ported and no placebo type of control. No 
significant change was noted in blood pressure, 
temperature, respiration, pulse rate, blood 
counts, urinalyses, blood sugar, whole blood 
creatinine, or icteric index. 

Swenson & Grimes (8) in a more recent 
study used controls and evaluated the patients 
by the Elgin State Hospital Behavior Rating. 
With the dosage used (0.1 Gm. three times 
daily for thirty days), no statistically signifi- 
cant differences were found in a comparison of 
the pre and post-medication ratings even though 
subjective impressions of ward personnel im- 
plied that Metrazol‘®) had a positive effect. 

We decided to carry out an objective study 
in order to test the hypothesis that oral 
pentamethylenetetrazol may lead to improve- 
ment in strength and well-being, mood, mem- 
ory, and orientation. 


METHOD 


The subjects consisted of 24 unselected per- 
sons in the St. Louis City Infirmary Hospital. 
By the end of the study 7 of these had been 
dropped for various reasons. Several had been 
previously used in other studies and nearly all 
were functioning at a low level of memory and 
judgment. Two were thought to have mildly 
overt schizophrenia, I manic-depressive psy- 
chosis, 2 paranoia, and 3 senile psychosis. In 
the series there were 1 case of amputation, I 


of rheumatoid arthritis, 9 with a systolic blood 
pressure of 160 or more, 1 of hemiplegia from 
cerebral thrombosis, 1 of aortic insufficiency, 4 
of cardiac arrhythmias suggestive of coronary 
sclerosis, 1 of fibrotic pulmonary tuberculosis, 
2 of surgically treated carcinoma without evi- 
dence of recurrence, 1 of carcinoma of rectum, 
1 of mild Parkinsonism of the senile type, 2 
of diabetes mellitus, and 1 case of anemia of 
undetermined type. Two or more diagnoses 
often co-existed in the same patient. A large 
number of these patients had a clinical diag- 
nosis of arteriosclerosis and in one this was 
the only diagnosis made. None were so overtly 
psychotic as to require special care. 
Ages ranged as follows: 


Men Women 
Number 10 14 
Age range 65-85 53-94 
Median age 75 72 


The following group of tests was employed : 

1. Psychologic Battery. The findings of 
Caldwell and Watson (1) were relied on as a 
basis for the selection of procedures which 
would be most sensitive to change in this age 
group: 

a) Kent E. G. Y. Scale (10) as a measure 
of general intelligence and everyday informa- 
tion. 

b) Wechsler Memory Scale (9) as an over- 
all measure of present memory functioning 
and specifically the adaptability of thought 
processes. : 

c) Chicago Attitude Scale dealing with the 
positive and negative attitudes of an aged indi- 
vidual toward himself (3, 5). 

d) Self-Concept Questionnaire composed of 
26 statements scored as positive or negative on 
the basis of degree of unanimity between rat- 


472 











ings previ 
e) Pict 
of the inc 
his life si 
2. Flicl 
reported 
from ano 
3. Mus 
elastomet 
each test 
angle (e) 
decreases 
4. Phy 
inspectior 
view desi 
physical 
5. Nur 
and well 
thusiasm. 


6. Pati 
tion com] 


Prior 1 
test-retes 
battery e 
and psycl 
values of 
mometer 
as a mea: 
us to eli 
patients 
readings 
nificance 
was at th 

The pi 
general « 
patients 
respects. 
on the d1 
knew wt 
not even 
The mat 
the study 
remove ; 
one or ot 


The d 
times da 
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ings previously made by 6 trained psychologists. 

e) Picture series (2) as a deeper measure 
of the individual’s positive to negative mood in 
his life situation. 

2. Flicker fusion frequency. This has been 
reported to be sensitive to changes resulting 
from anoxia (6). 

3. Muscle elasticity, determined by a ballistic 
elastometer (7). Two data are recorded on 
each test: contact time (T), and rebound 
angle («). With increasing muscle tension T 
decreases and e increases. 


4. Physician evaluation: brief history and 
inspection; blood pressure; stereotyped inter- 
view designed to test orientation, mood, pain, 
physical ability, etc. 

5. Nursing staff evaluation: general strength 
and well-being, mood, cooperation, and en- 
thusiasm. 


6. Patient’s rating of his health after medica- 
tion compared to his health prior to medication. 


Prior to administration of any medication a 
test-retest evaluation was made on the entire 
battery except nurse and physician evaluations 
and psychologic tests. Variability in test-retest 
values of the elastometer and of the grip dyna- 
mometer (included in the preliminary battery 
as a measure of instantaneous strength) forced 
us to eliminate the grip dynamometer for all 
patients and parts or all of the elastometer 
readings for 10 of the 24 patients. The sig- 
nificance of all test-retest measures retained 
was at the 1 per cent level of confidence. 


The patients were then paired according to 
general condition. Needless to say the paired 
patients were not strictly comparable in all 
respects. One of each pair was then placed 
on the drug and the other on placebo. No one 
knew who was on drug and who on placebo— 
not even which patients were grouped together. 
The matching physician took no other part in 
the study except to note any adverse effects and 
remove any patients from the study who for 
one or other reason were unable to continue. 


The dosage of Metrazol’ was 0.2 Gm. four 
times daily, divided as evenly as possible over 


the waking hours (4). The nursing staff re- 
corded the actual ingestion (or noningestion) 
of every single dose and the patient’s response 
to medication. Administration was carried on 
for four weeks, with final testing and evalua- 
tion being carried out during the fourth week 
while the patients were still receiving medica- 
tion. Eight patients did not miss any medic- 
ations; only one missed as much as 6 doses 


(1.2 Gm.). 


RESULTS 


Occasional difficulties were encountered in 
keeping the patients on medication. Nausea 
was not frequent or severe in those remaining 
in the study and was complained of—if at all— 
usually after the second week. Only two pa- 
tients refused the medication. Two more were 
discontinued because of concern about dizziness 
or generally poor condition. One was on 
placebo and one on drug. 


Unfortunately there were many instances of 
respiratory infection during the period of the 
study. In those patients completing the study 
these ranged from 4 cases of simple naso- 
pharyngitis to 5 with influenza (fever, diarrhea, 
nausea, weakness); 8 had no intercurrent 
infections. In addition, 3 patients died. 
One patient who died from carcinoma of the 
rectum and perhaps pneumonia was on placebo. 
Two other patients died of clinical pneumonia ; 
one was on Metrazol’®? and the other on 
placebo. Unfortunately permission for autopsy 
was denied in all cases. Of the 17 patients 
completing the study, 7 were in the experi- 
mental group and 10 in the control group. 


The statistical evaluation of the experimental 
procedure utilized the t-test to determine the 
significance of the difference of the mean gains 
or losses shown by the two groups. For each 
test the mean premedication score was sub- 
tracted from the mean post-medication score to 
find the mean change for the control group 
(C,.) and for the Metrazol ® group (C,). The 
difference between these means was evaluated 
for significance by the following formula: 
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Ca aa Ce 
t-test score = 
2 
“Mm + 7Me 
o ¢. 

where “mM,, = ——— and M, = —— 
WNm-1 VN--1 


This method reveals improvement due to medi- 
cation and excludes improvement due to chance 
and the effects of practice. The results are 
summarized in table 1. Significance was re- 
jected at the 10 per cent level. 

As is apparent from the table, the differences 
between mean improvements in performance 
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made by the two groups is not significant for 
any of the tests. Nor were there any signifi- 
cant differences in mean changes for any of the 
sub-tests of the Wechsler Memory Scale or 
Chicago Attitude Scale which have not been 
included in the table. 


Physician’s evaluation, nursing staff evalu- 
ation, and patient’s subjective report of change 
in condition were all evaluated by chi-square 
test for significance between noted improve- 
ment and drug therapy. In none of these was 
there any significant improvement of the drug 
group over the placebo group (table 2). 


TABLE 1. RESULTS OF BATTERY OF TESTS FOR EXPERIMENTAL AND CONTROL GROUPS. 










































































\ 
Metrazol Placebo Mean Change Differ- | 
in Scores ence Pt 
between | t-test | Signié 
Test Num- Mean Scores Num- Mean Scores | F cance 
| Mean | score 
ber of ber of (t-test 
| Score 
Pa- Pa- Metra- Placeb. Ch 
tients | Before After | tients| Before After | zol — | — 
Kent E.G.Y. Scale} 7 12.14 11.71 10 16.60 18.30 —.43 1.70 | —2.13 .86 | Not Sig 
Wechsler Memory | | 
Scale 7 26.29 26.22 10 | 34.45 37.60 —.07 3.15 | ~3.22 | 1.37 | Not Sig 
Self-Concept 
Questionnaire 7 6.00 11.14 10 6.70 9.20 5.14 2.50 |, 2.64 | .56 | Not Sig 
Chicago | | 
Attitude Scale 7 29.57 30.40 10 | 29.10 28.10 83 —1.00 1.83 | .79 | Not Sig 
Picture Series | 
Positive Mood 7 4.71 4.71 10 4.90 4.80 0 —.10 10 | .12| Not Sig. 
Neutral Mood 7 4.19 4.84 10 5.20 5.80 65 .60 05 | .05 | Not Sig 
Negative Mood 7 6.10 5.45 10 4.90 4.40 —.65 —.50 —.15 | .18 | Not Sig. 
Flicker Fusion 
Frequency 7 34.33 33.56 10 | 34.98 35.04 —.77 .06 —.83 | 1.75 Not Sig 
Muscle Elasticity | 
T 7 .6150 .6193 9 -6250 .6050 | —.0043 .0200 | —.0243 | 12 | Not Sig. 
| a 
€ 5 .2520 .2700 6 .2756 .2752 .0180 .0004 .0184 | .29 | Not Sig 
| = 
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TABLE 2, EVALUATION OF CLINICAL IMPROVEMENT FOR PATIENTS FOLLOWING METRAZOL OR 
PLACEBO MEDICATION. 

















| METRAZOL PLACEBO 
Evaluation by +-— eke a : P, —o ke po 
| Improved | Unchanged Worse | Improved | Unchanged Worse _ 
(per cent) | (per cent) | (per cent) (per cent) (per cent) | (per cent) 
Physician 14% 86% | —_ — 80% 20% Not Sig. 
Nursing Staff 42% 29% 29% 20% 80% — Not Sig. 
Patient 43% 57% — 50% 40% 10% Not Sig. 
DIscUSsION (Wechsler Memory Scale—women of the 


Since, as was noted earlier, many patients 
had respiratory infections during the experi- 
mental period, it was recognized that the effect 
of the illness might have obscured significant 
results from the effect of the drug. For this 
reason chi-squares were calculated between the 
incidence of influenza and lack of improvement 
for the various measures. There was no sig- 
nificant correlation. 

Even though the results of the study are 
negative, observation of the trends in test 
scores may yield additional information since 
with an N this small, changes must be marked 
to show statistical significance. For both of 
the measures of intellectual functioning, the 
Wechsler Memory Scale and the Kent E. G. Y. 
Scale, a directional change in achievement was 
noted which is exactly opposite to the hypo- 
thesis that oral Metrazol'*®) heightens mental 
alertness; for, while the Metrazol‘®) group’s 
scores on the two tests tended to remain sta- 
tionary or go down, the control group showed 
improvement. It may be inferred that this 
trend was made possible because the placebo 
group tended to have a higher general intelli- 
gence which may have allowed the group to 
profit more from the practice effects of the 
test situation. However, in another study (1) 
where the initial mean scores were lower for 
the experimental group, significant changes 
were noted in favor of the experimental over 
the control group following hormone therapy 


same environment and age group as the pres- 
ent study). In our own study differences be- 
tween the initial mean scores for the two 
groups were not significant (t-test scores: Kent 
E. G. Y. Scale, 1.79; Wechsler Memory Scale, 
1.75). 

The change in the mean score for the two 
groups on the Chicago Attitude Scale is in the 
direction which would support the hypothesis 
that oral Metrazol'®) increases positive atti- 
tudes. The attitudes of the Metrazol'®) group 
were slightly more positive after therapy, while 
the control group showed slightly less positive 
attitudes; these slight changes lose statistical 
significance because of the considerable varia- 
tion in individual scores. These patients’ view 
of their own reality situation was so dulled that 
their attitudes showed no consistency and lacked 
any degree of self conceptualization. The fluc- 
tuation which results in their test scores re- 
mains on a purely chance basis. 

This inconsistency in response to question- 
naire type test is again noted in the scores on 
the Self-Concept Questionnaire. On this test 
the chance fluctuation takes the form of a posi- 
tive gain for both groups. In neither case, 
however, is this gain significant. Further, 
these gains would seem to be highly related to 
the similar percentage of patients in each group 
which reported improved health after the inter- 
polated experience, regardless of whether 
Metrazol‘®) or placebo was administered (table 
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2). The suggestive effect from the receipt of 
some therapy regardless of the type or quality 
seems to have a positive effect on the subjective 
impressions of this patient population. 


It can be noted, in addition, that the positive, 
neutral, or negative moods projected by the pa- 
tients in both groups in their reaction to the 
Picture Series cards remain essentially the 
same. Since this technique is designed to re- 
flect deeper aspects of the personality organi- 
zation of aged individuals, the lack of change 
in response to this technique again emphasizes 
the superficiality of the chance fluctuations and 
trends noted on the other measures. 


{ In addition to these negative results it was 
noted that even though 43 per cent of the 
Metrazol® group reported improved health 
after medication, 50 per cent of the placebo 
group also reported that they felt better (table 
2). Of 3 patients who protested at discontinu- 
ance of the experiment, one was on placebo 
and 2 on Metrazol‘. It would seem that the 
previously noted beneficial effect of Metrazol® 
(4) is due in large part to suggestion. Our 
experience with this investigation convinces us 
that placebo control is essential in a clinical 
pharmacologic trial and also that all persons 
taking part in the project must be ignorant not 
only of which patient is getting drug and which 
placebo, but even what patients comprise either 
group. 

While this series is small, the results were 
such that no one who participated in the study 
felt any need for carrying out a longer study or 
one employing a larger number of patients. 


SUMMARY 


A placebo-controlled study of oral Metra- 
zol®®) aimed at showing improvement in mem- 
ory, orientation, general strength, and well- 
being was carried out on 24 elderly persons. 
Both subjective and objective criteria were 
utilized : staff and physician evaluations, flicker 
fusion frequency, muscle elasticity, and a psy- 
chologic battery including memory, attitudes, 
and mood. 

There was no significant improvement of the 
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drug group over the control group for any of 
the measures tested. 

We conclude that Metrazol® is without 
value when administratered to elderly persons 
for the purposes described. 


This study was aided by a grant from the Bilhuber- 
Knoll Corporation, Orange, N. J. 

We are indebted to the Laboratory of Physiological 
Hygiene, University of Minnesota, for the loan of 
the ballistic elastometer. We are also largely indebted 
to A. M. O’Leary, R.N. and R. K. Weber, R.N. for 
their careful observations and exact administration 
of the drugs. 
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Minority Group Characteristics of the Aged 
in American Society 


MILTON L. BARRON 


fre the most part sociologic research on the 

aged has lacked a theoretic framework. In 
an earlier article (2) one possible framework 
was offered with special reference to the prob- 
lem of occupational retirement. Another pos- 
sibility is now suggested, namely, the study and 
analysis of the aged in American society as an 
emerging quasi-minority group. An attempt 
will be made to demonstrate that the social 
psychology of older people in the labor force 
as well as of retirants (and to a large extent 
the situation of the aged as a whole in urban, 
industrial society) resembles that of the ethnic 
groups with which the concept of minority is 
usually associated. To regard the aged as an 
emerging quasi-minority group may not only 
contribute to the understanding of the aged, but 
new insights for the fruitful examination of 
the traditional minorities may emerge in the 
process. 

A fundamental question, of course, is whether 
or not it is sociologically valid to proceed even 
further by considering the aged as a full- 
fledged minority. Why, one may ask, should 
they be conceptually confined to the quasi- 
minority level? Are they not stereotyped by 
younger age groups and do they not suffer 
from subordination, prejudice, and discrimina- 
tion? Is it not true that they demonstrate such 
typical minority group reactions as hypersensi- 
tivity, self-hatred, and defensiveness as far as 
their age is concerned? Some scholars (6) have 
already stated emphatically that ethnic groups 
are not the sole proprietors of minority and 
majority characteristics and experiences. They 
have argued, for example, that most of the 
essential defining aspects of majority-minority 
group interaction apply to women in our so- 





ciety in their social relations with men as read- 
ily as they apply to such intergroup relations 
as are true in the case of American Negroes 
and whites (7, 10, 11, 13). Therefore, they 
claim, it is unwarranted to think of minorities 
and majorities exclusively in terms of racial, 
religious, and nationality groups. 

In criticism of this argument, however, one 
may say that it is insufficient to show that 
women and the aged, the alleged minorities, 
share the traditional minorities’ experiences of 
subordination and frustration from total and 
equal participation in those opportunities which 
the values of American culture theoretically 
extend to all members of the society. Unlike 
the traditional minorities, neither women nor 
the aged are socially organized as independent- 
ly functioning subgroups in American society. 
On the contrary, they are found within the 
same families as the alleged majorities so that 
intergroup relations cannot possibly be involved 
in the full sense of the term. Hence the avoid- 
ance of the minority concept and the utiliza- 
tion of “quasi-minority” seem justified in the 
case of the aged as well as women. 

Another basic distinction should be made 
between the aged as a quasi-minority, on the 
one hand, and as the source of interest or pres- 
sure groups on the other. Like the member- 
ship of other minorities, quasi-minorities, and 
even majorities, it is common knowledge that 
some of the aged have organized themselves 
into pressure groups, the most conspicuous of 
which are the Townsend and McLain move- 
ments. Pressure groups are seldom synony- 
mous with the larger groups from which they 
are derived. Nevertheless, they seek to repre- 
sent the larger groups in their contention for 


Presented at the Second Institute on Aging, April 17-18, 1953, Washington University, St. Louis, Missouri. 


477 








478 


power, exerting their influence at any level of 
government, and directing their points of pres- 
sure at whatever centers of power may be 
present. 


Majority ATTITUDES AND BEHAVIOR 
TOWARD THE AGED 


Attitudes of prejudice and stereotyping as 
well as discriminatory behavior against the 
aged by younger adults are easily discernible. 
One student of the American labor force has 
gone so far as to assert that older workers are 
the most vulnerable group in the labor market 
in terms of discrimination. “Many persons,” 
says Bancroft (1), “can live out their work- 
ing lives untouched directly by the factors that 
adversely affect the employment of women, of 
Negroes, of the foreign-born, or other minority 
groups, but none can escape the effects of age— 
as it influences both his own employment and 
that of someone to whom he is closely related.” 

1. The Aged as a Menace.—An extreme yet 
useful example of majority feelings of threat 
and menace concerning the aged quasi-minority 
is to be found in the following statement (3) : 

The new class war between the young and the old 
will manifest itself in several ways. First, there will 
be heavy pension taxes that may eventually absorb 
more than one-fourth of the income of both workers 
and employers. This new class war may progress so 
far that we will see workers and employers .. . stand- 
ing shoulder to shoulder against the hard-driven 
politicians who promise our senior citizens impossible 
pensions and encourage the older worker to exploit 
the younger worker, the older farmer to exploit the 
younger farmer, the older businessman to exploit the 
younger businessman, the older professional man to 
exploit the younger professional man. . . . Let us 
remember that these pension leaders will soon have the 
votes. Karl Marx and others have taught us that 
mass movements are rarely rational: they spring from 
broad social changes. These basic changes in the 
population pattern started recently and slowly; the 
resulting mass movement has not yet matured. Town- 
sendism may be as important in the next fifty years 
as were the doctrines of Karl Marx during the last 
half century. . . May I put the proposition quite 
bluntly? “Cradle to the grave” is a scheme whereby 


those close to the grave would fasten themselves on 
the pay-checks of those closer to the cradle, and ride 
piggy-back (or piggy-bank) to the grave. 

Has our aging population condemned us or entitled 
us to an age-conscious future rather than a class- 
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conscious future? Will the increased voting power 

. of older people be used to exploit youth to such 
an extent that a revolt of youth will become inevit- 
able? Should the state constitution be amended to 
provide a maximum voting age? 

The aged so far have provoked relatively 
few feelings as hostile and fearful as this. 
Today, fear of the aged by younger adults is 
still more or less subdued, and the majority 
action taken is considerably less drastic than 
that suggested in the quotation above. An 
illustration is the following defense of the prac- 
tice of compulsory retirement and the ration- 
alization for the pre-retirement counselling 
offered by an oil company (4): 


All of the working population over sixty-five, and 
to a lesser degree those who have passed the forty- 
five-year mark, are conscious of the idea of compul- 
sory retirement. They are aware of the difficulty in 
obtaining employment and are doubly concerned about 
their uncertain future. 

If a sizeable portion of this group were to band 
together . . . the weight of their combined support 
would be the most powerful political force the country 
has ever known... 

There is another possibility inherent in this prob- 
lem, however. Conservatism and age are companions. 
Thus it is possible that the peak of political support 
for radical changes in our government’s economic sys- 
tem has been reached. Preservation of property rights 
and individual security are of more personal import- 
ance to the elder citizen than experimental radicalism. 
Ii industry can convince the aging industrial popula- 
tion that it is doing something concrete about their 
uncertain future, socialistic remedies might well wither 
for lack of support. 

This situation also holds the possibility of unfavor- 
able repercussions for industry. Consider the com- 
munity aspects. If a man is retired from business and 
goes into the community feeling that he is no longer 
useful to himself, to industry or to anyone else, his 
degeneration tends to be rapid. . . A defeated, 
apathetic attitude on the part of retired individuals 
soon permeates the community and it isn’: very long 
before members of the community point to the com- 
pany from which Jones was retired with such state- 
ments as “They certainly killed poor Jones retiring 
him like that.” The cumulative adverse effect of such 
reaction is obvious. 

Esso feels that retirement is something earned by 
faithful service, a form of “graduation” into a new 
phase of life rather than a “casting out” process. Re- 
tirement should be the opportunity for the employee 
to enjoy the fruits of his labors in freedom, leisure 
and relaxation as well as an opportunity to serve him- 
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self, his family and his community in ways not open 
to him during his working career. 


In seeking to help its employees approach retire- 
ment in this way, Esso feels that individual counseling 
and help are basic prerequisites... Thus the concept 
developed of a seminar or discussion-type approach, 
wherein a group of employees approaching retirement 
is offered the opportunity to gather and explore some 
of the problems and requirements of a successful 
retirement. 

2. Prejudice and Stereotyping in Employers’ 
Rationalization for Discrimination—Many of 
the reasons which employers give for discrim- 
inating against older workers in hiring and re- 
tirement policies involve the same process of 
stereotyping which is an integral part of preju- 
dice against ethnic minorities. Pigeonholing, 
premature generalizations, and unwarranted 
economizing of thought are found in the rea- 
sons given for the arbitrary retirement and the 
reluctance to hire older workers. Employment 
agencies may be used to illustrate this point. 
A survey of 94 agencies in New York City 
found that the agencies believed that the older 
job-seeker was “his own worst enemy,” de- 
stroying his chances for employment by such 
aileged personality deviations as “talking too 
much, being too hard to please, too set in his 
ways, and lacking poise and grooming” (12). 


Before considering these reasons, it should 
be noted that an implicit factor underlying 
many of such discriminatory policies is the 
provocation given to employers by insurance 
companies. They warn employers that to hire 
men over 45 and women over 40, or to retain 
employees beyond 65, would result in the re- 
quest for payment of higher premiums on 
workmen’s compensation and other forms of 
insurance in effect in the company, such as 
disability and accident insurance. Another real, 
underlying factor is the development of pension 
plans. If a company is committed to paying 
a pension at a fixed chronologic age, such as 
65, there is likely to be an aversion to hiring 
people 50 or 55 years of age. If it were to 
hire such people, the company must then set 
aside enough money to provide them with pen- 
sions comparable to those which ordinarily go 
to employees whose service in the company has 
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extended over a greater number of years (8). 


Aside from the arguments that younger 
workers need to be given a chance to advance 
into better jobs and that “the organization 
needs new blood,” one of the major reasons 
given by employees for discriminating against 
older workers is that the latter are poor physi- 
cal risks, thereby disrupting production. While 
it is true that the likelihood of sickness, dis- 
ability, and death increases noticeably after 40 
years of age, there is considerable variation 
among individuals and between types of em- 
ployment in these respects. For example, vig- 
orous and productive septuagenarians among 
manual laborers are not unusual. Furthermore, 
the Bureau of Labor Statistics’ study of work- 
injury and absenteeism has indicated that older 
workers, as a group, fare relatively well (9). 
Industrial accident rates, on the average, were 
found to be lower for workers 45 years of age 
and over than for younger workers. Once in- 
jured, however, the disability of older workers 
lasts longer. Older workers were also found 
to have been absent from work less frequently, 
the lowest rates of absenteeism being among 
workers 55 to 64 years of age. 

Another major argument usually given by 
employers who discriminate is that older work- 
ers produce less than younger people. But 
statistical data are almost entirely lacking re- 
garding the productivity of older compared 
with younger employees working at the same 
tasks. The argument, too, ignores individual 
differences. It overlooks the observation that 
persistence of efficiency beyond 40 years of age 
is largely related to the amount of skill and 
experience required for a job. Although most 
older workers probably cannot exert themselves 
as much as they did in their younger years, it 
is widely acknowledged that most of them 
waste less material, seldom damage machines, 
and are steadier in production than younger 
workers. 

A third major reason given for discrimina- 
tion against older workers is that they are re- 
sistant to change; they are so “set in their 
ways” that they fail to adjust to new ideas 
and techniques of organization and production. 
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Actually, however, the association between old 
age and conservatism is probably given undue 
emphasis. Older people are frequently more 
adaptive than they are reputed to be. Much 
of their alleged inflexibility could be the result 
of unnecessary, tactless practices of manage- 
ment. 


Minority Group REACTIONS OF THE AGED 


In order to merit serious consideration as a 
quasi-minority group, the aged, especially older 
workers, should manifest typical minority- 
group reactions. These include such things as 
marked self-consciousness, sensitivity, self- 
hatred, and defensiveness about their traits. 
Williams (14) asserts that militant forms of 
these reactions are most likely when the group’s 
position is rapidly improving, or when the po- 
sition is rapidly deteriorating, especially follow- 
ing a period of improvement. Young (15) has 
suggested as a probable hypothesis that the 
harder minorities are pressed to earn a living, 
the more they tend to be defensive about their 
minority qualities and traditions. This hypo- 
thesis is likely only when minority individuals 
find it impossible to “pass” and identify with 
the majority. 

The bitterness, resentment, and self-hatred 
of older workers who experience discrimination 
in employment and re-employment represent 
minority group reactions. Consider, for ex- 
ample, the following unsolicited comments of a 
Midwesterner : 


I am in my middle fifties and want to state that I 
regard myself a pretty good person and able to do a 
good day’s work, a veteran of World War I. Some 
of the punishment I go through from persons twenty 
years up regarding my age is sickly. Such remarks 
as “you old S. O. B. you're all washed up,” at times 
makes me want to do some harm. I am the oldest 
in my department. I help the new employees who 
lack experience with my knowledge of certain types 
of work, and after they gain the experience, they give 
you the brush. One thing I notice when a younger 
person has authority over an older person, there sel- 
dom is any consideration .. . 
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A Southerner writes: 


I am a construction man and have handled thousands 
of men as general labor foreman. But what’s killing 
off the elderly people is being told “you’re too old.” 
The government and the employer are to blame. When 
a man reaches the age of forty, from then on there 
is the same tune until sixty-five. Right here in the 
U. S. A., think of the millions of men who are will- 
ing to work but cannot get work. It rings in their 
ears, “you are too old.” 


A Westerner says: 


No one except a man who has worked regularly for 
thirty or forty years at one kind of work and very 
suddenly at the age of sixty-five is thrown out of 
work on one-third his regular pay, can realize or 
understand the depressive mental effect or the worry 
brought by the fact that he is old and not wanted in 
a country he worked so hard to build. Eleven months 
ago at the age of sixty-six and in good health after 
forty-eight years of railroad work, I was taken out 
of service. I accepted my annuity, $97.31 per month. 
By living conservatively the wife and I could get by 
on $160 per month. I have tried many times to secure 
work with no success. I would be glad to work. Re- 
tirement as it is today is a death sentence, by worry, 
depressive feeling of being useless and an insufficient 
annuity. I was compelled to drop my lodge dues. 
I may drop my insurance. I worry almost continual- 
ly and sometimes feel that I’d be glad to know that 
I will not awaken tomorrow to a useless and idle life. 


LEGISLATION AGAINST DISCRIMINATION 


Increasingly, an American societal reaction 
te majority discrimination against minority 
groups is to enact legislation for the purpose 
of punishing or deterring such behavior. In 
view of the fact that, alongside “FEPC” laws 
against ethnic discrimination, one state has al- 
ready enacted such legislation with regard to 
age discrimination, and other states show signs 
of following suit, another type of evidence is 
available in behalf of the feasibility of utilizing 
a modified majority-minority-group framework 
in dealing with problems of the aged. 


Massachusetts in 1937 passed a law to the 
effect that discrimination in employment against 
older workers would be contrary to public 
policy. The law had virtually no enforcement 
provisions, with the result that only two cases 
developed during the thirteen years of its ex- 
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istence. In 1946 Massachusetts passed a fair 
employment practices act. When the bill was 
originally drawn up, it had included age as well 
as race, religion, color, creed, and national 
origin among the defined social categories de- 
serving protection from discrimination. How- 
ever, the age provision was dropped. UlIti- 
mately, in 1950, a separate bill was passed 
which included age in the coverage of the Fair 
Employment Practices Act. 


Enforcement of this law resembles that used 
for the protection of ethnic minorities. The 
agency administering the law endeavors to 
“conciliate and persuade” in cases of violation 
or alleged violation. Educational techniques 
are also available to prevent age discrimination. 
If these various methods and techniques fail, 
a penalty up to $300 for a violation may go 
into effect. The law also provides that the 
victim of discrimination may secure from the 
violator between $100 and $500 in reimburse- 
ment (8). Asa result of this law the Massa- 
chusetts Commission Against Discrimination 
has. ruled that pension plans with a compulsory 
retirement age of less than 65 are inoperative 
and in violation of the state law (5). 


In July, 1952, it was reported that the ques- 
tion of amending the New York State Anti- 
Discrimination Law to include a ban on age 
bias in employment was about to be reexamined 
by the Joint Legislative Committee on Problems 
of the Aging (12). 


SUMMARY 


It is a widely held theory that whenever 
there are serious external threats, internal 
societal distinctions are minimized and, among 
other things, discrimination against minorities 
is held in abeyance. The exact extent to which 
this applies to the aged is unknown. There is 
little doubt, however, that in recent war emer- 
gencies, the urgent need for man power in 
industry has induced a noticeable degree of 
relaxation in the otherwise stringent restric- 
tions against the hiring or retention of older 
workers as well as against ethnic minorities. 
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We have seen that although the aged in 
modern, industrial society do not comprise a 
functioning subgroup, nevertheless they meet 
many of the criteria of a minority as defined 
in sociologic theory of majority-minority group 
interaction. Evidence has been presented that 
in the out-group they are looked upon as a 
threat to the power structure. Prejudiced at- 
titudes against the aged are not uncommon. 
Stereotypes and rationalizations for discrimina- 
tion by younger adults assume the same prop- 
erties as they do in ethnic intergroup relations: 
The aged have many of the reactions of a 
minority group. Lastly, legislation against dis- 
crimination has begun to be enacted in behalf 
of the aged which parallels that for the pro- 
tection of ethnic groups. 


One may conclude, therefore, that there is 
considerable justification in utilizing the quasi- 
minority concept and framework in collecting 
and analyzing data on problems of the aged in 
urban, industrial situations. 
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When Does Old Age Begin and a Worker 
Become Old?’ 


JACOB TUCKMAN AND IRVING LORGE 


gw is an individual old? The Bible says 

three score and ten. Social Security says 
65. For workers on the job, business and in- 
dustry say 65 for men and 60 for women, 
even though women outlive men; but for job 
seekers, they may say 40 for men, 35 for 
women, Or even a younger age for married 
women, depending on the condition of the labor 
market. Science, at least, does not know the 
answer, but science would say that it depends 
on the individual. 

What do people believe is the demarcation 
between young and old? The questions, “In 
your opinion when does old age begin” and “In 
your opinion when is a worker old” were asked 
of 4 groups differing in age, education, occupa- 
tion, and socio-economic status : 

Group 1. Undergraduate Students: 50 
sophomore students (20 men and 30 women) 
at Teachers College of Connecticut. These 
ranged in age from 18 to 41 years with a mean 
age of 19.5 years. 

Group 2. Graduate Students: 304 gradu- 
ate students (184 men and 120 women) en- 
rolled in a course on the psychology of the 
adult at Teachers College, Columbia University, 
or in a course on counseling the older person 
at New York University. These graduate stu- 
dents ranged in age from I9 to 63 years with 
a mean age of 31.7 years. 

Group 3. Middle Age: 50 men and 50 
women, fathers and mothers of the sophomore 
students mentioned in Group 1. These respond- 
ents, hereafter referred to as Middle Age, 
ranged in age from 36 to 80 years of age with 
a mean age of 50.3 years. With the exception 
of 2 who had retired, the men were employed 





1 Retirement and Adjustment Series, no. 18. Sponsored 
cooperatively by the Institute of Adult Education and the 
Institute of Pupchelogical Research, Teachers College, 
Columbia University. 


primarily in skilled or semi-skilled occupations. 
About 25 per cent of the women were em- 
ployed, mostly in semi-skilled and low level 
clerical occupations. Previous education for 
the entire group ranged from no schooling to 
a master’s degree with a median of eight years 
of schooling completed. 

Group 4. Older Age: 88 older subjects 
(45 men and 43 women). ‘Three-fourths of 
these respondents were residents in an institu- 
tion for the aged; the other fourth were living 
in their own homes and attending a day center 
for old people. All were retired from active 
employment. The group, hereafter referred 
to as Older Age, ranged in age from 61 to 88 
years of age with a mean age of 74.8 years. 
The educational background ranged from no 
schooling to college graduation with a median 
of nine years of schooling completed. Prior 
to retirement, the respondents had been en- 
gaged in a wide variety of occupations, ranging 
from unskilled to professional. 

The replies to the question, “In your opinion 
when does old age begin” reported in table 1 
for each of the 4 groups show a wide range in 
response. Some respondents believe old age 
begins at a given chronologic age while others 
do not. One hundred per cent of Undergradu- 
ate Students and 97 per cent of Middle Age 
consider that old age begins at a specific chron- 
ologic age but only 58 per cent of Graduate 
Students and 51 per cent of Older Age do so. 

Of those who consider old age to begin at 
a specific chronologic age, the overwhelming 
majority specify the age at the beginning or 
midpoint of a decade such as 50, 55, 60, 65, but 
8 per cent of Undergraduate Students, 17 per 
cent of Graduate Students, 6 per cent of 
Middle Age, and 13 per cent of Older Age 
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specify a range of ages, e.g., 50 to 55, 60 to 70, 
and soon. For these respondents the midpoint 
of the age range given was taken as the age 
specified. 

Some respondents believe old age to be- 
gin as early as 15 years; others at 85. Ten 
per cent of Undergraduate Students, 15 per 
cent of Graduate Students, 15 per cent of 
Middle Age, but only 1 per cent of Older Age 
consider old age to begin below 60 years. The 
ages most frequently mentioned as the begin- 
ning of old age are 60 and 65 for Undergradu- 
ate Students and Graduate Students, 65 for 
Middle Age, and 70 for Older Age. 

The responses of those who define the be- 
ginning of old age in terms other than that of 
chronologic age were classified into the follow- 
ing categories : 

Depends on the individual, 

Physical and mental decline, eg., “when 

physical and mental processes slow down,” 

“when memory is lax,” “at senility,” “when 

joints squeak,” “when unable to help your- 

self,” “when you get shaky,” “menopause 
for women, involution for men,” 

Loss of interest in living, e.g., “when you 

think more of dying than of living,” “when 

a person acquires a sense of the folly of 

life,” “when one ceases to want to learn to 

grow,” “when you look backward,” 

Never, 

Other, e.g., “all through life,” “when you 

need an operation,” 

Do not know or omit. 


In comparing Graduate Students and Older 
Age, there is little or no difference between the 
2 groups in the proportion of respondents be- 
lieving that old age begins when interest in 
living is lost, when physical or mental decline 
occurs, when one feels old, or that it depends 
on the individual, and in the proportion not 
knowing when old age begins or omitting the 
question. However, 8 per cent of Older Age 
compared with less than 0.5 per cent of Gradu- 
ate Students believe that old age never begins. 

The responses to the question, “In your 
opinion when is a worker old?” reported in 
table 2 also indicate that some respondents be- 
lieve a worker becomes old at a specific chrono- 
logic age while others do not. One hundred 


per cent of Undergraduate Students and 95 per 


cent of Middle Age consider a worker old at 
a specific chronologic age, but for Graduate 
Students and Older Age the percentages are 
58 per cent and 56 per cent, respectively. Of 
those respondents who consider a worker old 
at a specific chronologic age, 10 per cent of 
Undergraduate Students, 7 per cent of Gradu- 
ate Students, 7 per cent of Middle Age, and 
g per cent of Older Age specify a range of 
ages, e.g., 40 to 45, 55 to 65, etc. 


Some respondents believe a worker becomes 
old at age 40, others at age 90. The age most 
frequently mentioned is 60 and 65 years for 
Undergraduate Students and Graduate Stu- 
dents, 65 for Middle Age, and 60, 65, and 
70 for Older Age. 


The responses of those who consider a work- 
er old in terms other than that of chronologic 
age were classified into the following cate- 
gories : 

Depends on the Individual, 

Physical and Mental Decline, e.g., “slow re- 

action,” “stops learning,” 

Decrease in Efficiency, e.g., “no longer func- 

tional,” 

Loss of Interest and Enjoyment in Job, 

Feel Old, 

Depends on Type of Work, 

Never, 

Other, e.g., “when satisfied with present 

status,” “when too long at one job,” “when 

job opportunities are restricted because of 


age, ' 
Do not know or omit. 


There is little or no difference between Grad- 
uate Students and Older Age in the proportion 
of respondents believing that a worker is old 
when physical and mental decline occurs, when 
there is a decline in job performance, when 
there is a loss of interest and enjoyment of 
the job, when the individual feels old, or that 
it depends on the individual, and in the propor- 
tion not knowing when a worker is old or 
omitting the question. However, 8 per cent 
of Graduate Students compared with 1 per 
cent of Older Age believe that the type of work 
plays an important part in determining when a 
worker is old, while 7 per cent of Older Age 
compared with less than 0.5 per cent of Gradu- 
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ate Students believe that a worker never be- 
comes old. 

In specifying when old age begins and when 
a worker becomes old, the respondents do not 
always apply the same criterion of aging. None 
of Undergraduate Students but 15 per cent of 
Graduate Students, 3 per cent of Middle Age, 
and 18 per cent of Older Age specify a chrono- 
logic age for the beginning of old age but not 
for when a worker becomes old, or specify a 
chronologic age for when a worker becomes 
old but not for when old age begins. For those 
respondents who apply the criterion of chrono- 
logic age both to old age and the older worker, 
the correlation between the age specified as the 
beginning of old age and the age specified at 
which.a worker becomes old, reported in table 
3, varies from .35 for Middle Age males to 


TABLE 3. CORRELATION BETWEEN AGE SPECIFIED AS 
BEGINNING OF Otp AGE AND AGE SPECIFIED AT 
Wuicu A WorKER Is CONSIDERED OLD: FOR UNDER- 
GRADUATE STUDENTS, GRADUATE STUDENTS, MIDDLE 
AGE, AND OLper AGE Groups (N = 335). 





Group n r 





Undergraduate Students 


Male 20 39 

Female 30 55 
Graduate Students 

Male 98 43 

Female 55 49 
Middle Age 

Male 47 35 

Female 48 ae 
Older Age 

Male 24 45 

Female 13 69 





.69 for Older Age females. In comparing men 
and women, within each of the 4 groups or 
for all groups combined, none of the differ- 
ences in the correlations are significant but 
the direction is always in favor of a higher cor- 
relation for women than for men. This sug- 
gests that women who may not plan to spend 
or have not spent the greater portion of their 


lives in employment tend to differentiate less 
than men between aging of the individual and 
aging of the worker. 

For respondents who believe that old age 
begins or that a worker becomes old at a specific 
age, the median age specified, by age of the 
respondents, is reported in table 4 for each 


TABLE 4. MeprANn AGE SPECIFIED FoR WHEN OLD AGE 
BEGINS AND A WorKER Becomes OLD: FoR UNDER- 
GRADUATE STUDENTS, GRADUATE STUDENTS, MIDDLE 
AGE, AND OLpER AGE, By AGE OF RESPONDENT. 





When Old Age When a Worker 
Begins Becomes Old 





Group and Age 





n MedianAge n Median Age 


Undergraduate 


Students 

below 20 26 65.0 26 63.9 

20 and over 24 67.0 24 64.0 
Graduate 

Students 

20-29 88 63.7 84 63.2 

30-39 68 63.3 69 63.3 

40 and over 24 65.1 23 68.2 
Middle Age 

35-44 22 65.7 23 65.0 

45-54 50 66.0 49 67.6 

55 and over 25 67.0 23 67.3 
Older Age 

60-69 10 64.5 12 60.7 

70-79 24 712 27 68.6 

80-89 11 73.2 8 67.8 





of the 4 groups. The data show that with 
successive age groups there is a tendency for 
the age specified as the beginning of old age 
to be set higher but the differences are small. 
For successive age groups there is a progres- 
sive increase in the median age specified for 
Undergraduate Students, Middle Age, and Old- 
er Age. For Graduate Students, the 20 to 29 
year olds specify a higher median age than 
the 30 to 39 year olds but the 40 year olds 
and over specify a higher median age than 
either of these age groups. The data in table 
4 also show the same tendency for the age 
specified for when a worker becomes old. For 
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Undergraduate Students and Graduate Stu- 
dents there is a progressive increase in the 
median age specified for successive groups; 
for Middle Age and Older Age, there is no 
progressive increase but the trend is in the 
same direction. For Middle Age, the 45 to 
54 year olds specify a slightly higher median 
age than the 55 year olds and over, but both 
age groups specify a higher median age than 
the 35 to 44 year olds. For Older Age, the 
70 to 79 year olds specify a higher median 
age than the 80 to 89 year olds, but both age 
groups specify a higher median age than the 
60 to 69 year olds. 


SUMMARY 


Chronologic age is a poor criterion of aging 
since it fails to take into account the existence 
of wide differences among individuals and in 
job requirements. Yet the majority of the 


respondents, more so for Undergraduates and 
Middle Age than for Graduate Students and 
Older Age, believe that a specific chronologic 
age rather than other criteria of aging deter- 
mines when old age begins and a worker be- 
comes old. The ages most frequently men- 
tioned are 60 and 65 years. Originally, these 
ages were selected as an actuarial base for pen- 
sion plans, and current practice in business 
and industry is to retire women at age 60 and 
men at age 65. Apparently there is wide- 
spread acceptance of these ages as marking the 
beginning of old age and when a worker be- 
comes old but less so as the age of the respond- 
ent increases. For respondents who use other 
criteria of aging, Graduate Students believe 
that the type of work plays an important part 
in determining when a worker becomes old 
while Older Age deny that old age ever begins 
or that a worker ever becomes old. 
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“When Aging Begins” and Stereotypes About 
Aging’ 


JACOB TUCKMAN AND IRVING LORGE 


g previous investigations of attitudes toward 

old people and the older worker it was 
found that undergraduate students, graduate 
students, middle-aged, non-professional workers 
and their wives, and retired men and women 
residing in their own homes or living in an 
institution for the aged subscribe substantially 
to the beliefs, misconceptions and stereotypes 
about old people and the older worker (1, 2, 
3, 4, 5)- 

Evidence about stereotypes was obtained 
from questionnaires in which the subject was 
required to respond to specific statements with 
a Yes or Noanswer. Two questionnaires were 
employed. The first contained 137 statements 
about old people covering such areas as physical 
changes with age, family relationships, person- 
ality traits, conservatism, and so on. The sec- 
ond contained 51 statements about the older 
worker covering physical decline, mental de- 
cline, reaction to criticism, attitude toward job, 
and so on. With the exception of statements 
covering physical changes with age which have 
a basis in fact, most of the statements in the 
two questionnaires are not based on any experi- 
mental evidence. Rather they reflect miscon- 
ceptions and stereotypes about the ability, per- 
sonality structure, and functioning of old 
people and the older worker. 


Two questions, “In your opinion when does 
old age begin” and “In your opinion when is 
a worker old” were included in the two ques- 
tionnaires, ostensibly as part of the identifying 
information about the respondent. The replies 
to these questions indicated that the majority 
of the respondents in the groups mentioned 
above believed old age to begin and a worker 





1 Retirement and Adjustment Series, no. 19. Sponsored 
cooperatively by the Institute of Adult Education and_ the 
Institute of Psychological Research, Teachers College, 
Columbia University. 


to become old at a specific chronologic age, 
generally 60 or 65 years (6). For each of 
the groups studied, as the age of the subgroups 
increased, there was a tendency for the age 
specified to be set higher. For respondents 
who used criteria of aging other than that of 
chronologic age there was a tendency for the 
old to deny that aging ever occurs. 

The purpose of this study is to determine 
the relationship between responses to the ques- 
tion about when old age begins and the num- 
ber of stereotypes held about old people, and 
between the responses to the question about 
when a worker becomes old and the number of 
stereotypes held about the older worker. 

Data were available for 4 groups differing 
in age, educational background, occupation, and 
socio-economic status: 50 Undergraduate Stu- 
dents, 304 Graduate Students, 100 Middle- 
Age, and 88 Older Age. (Sample described in 
ref. 6, p. 483). 

The data reported in table 1 show that re- 
spondents who believe old age to begin at a 
specified chronologic age tend to subscribe to 
a greater number of stereotypes about old 
people than respondents who do not. The 
data in table 2 indicate that respondents who 
consider a worker old at a specified chronologic 
age also tend to subscribe to a greater number 
of stereotypes about the older worker than 
those who do not. In comparing those who 
use chronologic age as a criterion of aging 
and those who do not, the difference in the 
mean number of stereotypes about old people 
is significant only for male and female Grad- 
uate Students ; the difference in the mean num- 
ber of stereotypes about the older worker is 
significant only for male Graduate Students 
and for Older Age females. However all the 
differences seem to be real since for both male 
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TABLE 1, MEAN NuMBER OF STEREOTYPES ABOUT OLD PEOPLE AND STANDARD DEVIATION FOR 372 RESPONDENTS 
Who Speciry A CHRONOLOGIC AGE AS THE BEGINNING oF OLD AGE, AND For 170 ResponpDENts WHO Do Nort. 











N Specifying Chron- N Not Specifying Difference 








Group ologic Age Chronologic Age Between Means 
Mean S.D. Mean S.D. t 
Undergraduate Students 
Male 20 70.3 157 0 
Female 30 64.9 24.1 0 
Graduate Students 
Male 114 57.2 20.1 70 43.9 25.2 3.9° 
Female 66 60.8 19.9 54 52.9 25.0 VA eg 
Middle Age 
Male 48 79.5 24.3 2 2 
Female 49 76.5 22.8 1 , 
Older Age 
j Male 28 79.0 23.4 17 72.4 21.1 9 
Female 17 78.5 22.6 26 66.8 19.8 1.7 








* Mean not computed because of the small number of cases. 
? Significant at .05 level. 
® Significant at .01 level. 


TABLE 2. NUMBER OF STEREOTYPES ABOUT THE OLDER WORKER AND STANDARD DEVIATION FOR 367 RESPOND- 
ENTS WHo SpeciFy A CHRONOLOGIC AGE FORK WHEN A WorKER IS OLD, AND FoR 175 
RESPONDENTS WHO Do Not. 








N Specifying Chron- N Not Specifying Difference 








Group ologic Age Chronologic Age Between Means 
Mean S.D. Mean S.D. t 
Undergraduate Students 
Male 20 20.3 6.9 
Female 30 19.0 12.1 
Graduate Students 
Male 111 12.4 8.0 73 9.6 8.3 2.6° 
Female 64 15.8 9.3 56 13.1 8.3 i7 
Middle Age 
Male 47 20.6 13.0 3 . 
Female 48 18.9 11.3 2 7 
Older Age 
Male 29 23.6 12.2 16 ye | 6.6 4 
Female 18 29.4 15.3 25 17.7 12.2 2.6 





* Mean not computed because of the small number of cases. 
? Significant at .05 level. 
* Significant at .01 level. 
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and female respondents the direction is always 
in favor of less stereotypy among those who 
do not use chronologic age as a criterion of 
aging. 

There is a tendency for the number of stereo- 
types about old people to decrease as the age 
specified for the beginning of old age increases. 
The same tendency is evident with respect to 
stereotypes about the older worker. The corre- 
lation between the chronologic age specified 
as the beginning of old age and the number of 
stereotypes about old people ranges from .15 
for female Graduate Students to -.47 for 
Middle Age females. The correlation between 
chronologic age specified for when a worker 
becomes old and the number of stereotypes 
about the older worker ranges from .04 for 
male Undergraduate Students to -.50 for 
Middle Age females. Using Fisher’s z trans- 
formation the average correlation between the 
number of stereotypes about old people and the 
chronologic age specified as the beginning of 
old age for all groups combined is -.17; the 
average correlation between the number of 
stereotypes about the older worker and the 
chronologic age specified for when a worker 
becomes old for all groups combined is -.27. 
These correlations are significantly different 
from zero at this .o1 level. 

There is a tendency for the number of stereo- 
types about old people to decrease as the differ- 
ence between the respondent’s own age and the 
age he specifies for the beginning of old age 
increases. The same tendency is evident for 
stereotypes about the older worker. The cor- 
relation between the number of stereotypes 
about old people and the difference between the 
respondent’s own age and the age he spe s 
as the beginning of old age ranges from .ce ior 
female Graduate Students to —.26 for Middle 
Age females. The correlation between the 
number of stereotypes about the older worker 
and the difference between the respondent’s 
own age and the age he specifies for when a 
worker becomes old ranges from .08 for Older 
Age females to —.34 for male Undergraduate 
Students. Using the z transformation the 
average correlation between the number of 


stereotypes about old people and the difference 
between the respondent’s own age and the 
age specified as the beginning of old age for 
all groups combined is -.12; the average cor- 
relation between the number of stereotypes 
about the older worker and the difference be- 
tween the respondent’s own age and the age 
specified for when a worker becomes old for 
all groups combined is ~—.17. These correla- 
tions are significantly different from zero at 
the .05 and at the .o1 level, respectively. 


SUMMARY 


Respondents who use chronologic age as a 
criterion of aging subscribe more to the stereo- 
types about old people and the older worker 
than those who do not. Respondents who 
specify a lower chronologic age for the be- 
ginning of old age or for when a worker be- 
comes old subscribe more to the stereotypes 
about old people and the older worker than 
those who specify a higher chronologic age. 
Respondents whose own age is closer to the age 
they specify as the beginning of old age or 
for when a worker becomes old subscribe more 
to the stereotypes about old people and the 
older worker than those whose own age is 
further removed. 

It is evident from this study that the use 
of chronologic age as a criterion of aging must 
be abandoned and more adequate objective 
criteria developed if the erroneous notions and 
stereotypes about old people and the older 
worker are to be broken down. 
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Training in the Medical Aspects of Gerontology 


FRED HERZBERG 


THE present study deals with a review of the cata- 
logues of the recognized medical schools in the United 
States (1) with attention directed at course descrip- 
tion for the purpose of determining the degree of rec- 
ognition now being given to gerontology and the prob- 
lems of aging, in so far as this is revealed in the 
publications. The 72 catalogues were distributed as 
follows in terms of year of issue: 


Year of Issue Number of Schools 


1949-1950 I 
1950-1951 I 
1950-1952 I 
1951-1952 16 
1951-1953 4 
1952 - I 
1952-1953 43 
1952-1954 3 
1953-1954 2 

Total 72 


It was found that 20 schools (28 per cent) had 
courses which seemed to take cognizance of the prob- 
lems of aging by including, in their course descrip- 
tions, some reference to age, senility, geriatrics, ger- 
ontology, or other similar word or expression. 

Of the 20 schools, 12 referred to the subject once, 
5 referred to it twice, and 3 referred to it three times. 
Thus, the 20 schools had a total of 31 references, 
of one kind or another, to the subject. 


Subject Number of references 
Anatomy I (an elective course) 
Geriatrics 3 (one an elective, one a 

postgraduate course) 
Gerontology I 
Medicine 3 (one an elective) 
Obstetrics and Gynecology I 
Pathology 1 (an elective course) 
Physiology I 


Psychiatry (including 
neurology, behavior 
and related items) 

Public Health (and Pre- 
ventive Medicine) 6 


Total 31 


14 (one for graduates 
only) 


From the table it seems that the greatest interest 
in aging is evidenced in courses in psychiatry and re- 


lated areas (45 per cent of total of 31 courses). 
Gerontology and geriatrics are specifically mentioned 
as courses 4 times (12 per cent of total) and of these 
references I is to an elective course, and I a post- 
graduate course. Strictly speaking, then, the courses 
in geriatrics and gerontology required of medical stu- 
dents are actually 6 per cent of the total courses offer- 
ed by all the schools. 

The course descriptions deemed to relate to aging 
read as follows: 

Anatomy: “Seminar in Problems of Growth and 
Aging” (16). 

Geriatrics: I. Medicine Dispensary. “Introduc- 
tion to the field of geriatrics, including diagnosis, 
treatment and case demonstrations. . . .” (3). 

II. “An elective of one, two or three months in 
this subject is available during the fourth year. Op- 
portunity is offered for the study of chronic disease, 
diseases of dehabilitation and old age.” (15). 

III. Under a listing of postgraduate work offered 
there is reference to a refresher course in geriatrics. 
(8). 

Gerontology: “The rapidly enlarging field of en- 
deavor in the problems of aging and the aged stimu- 
lated the establishment of this new department, July 
I, 1951. Largely through the good works of medical 
science, an increasingly large number of people live 
to advanced years today and we are faced with not 
only special medical care, but economic and social 
problems. 

“The investigation into the causes of aging and de- 
generative diseases, the treatment of the aged (geri- 
atrics), the consideration of their economic and social 
problems, and lastly, the ‘retirement’ problem—all 
will come into the instructional program of this de- 
partment, both at the undergraduate and graduate 
level.” (8). 

Medicine: I. Lectures in Medicine. “The groups 
of topics covered include infectious diseases, the 
mycoses . . . and geriatrics.” (14). 

II. Elective senior Preceptorship Quarter in Medi- 
cine. “A geriatrics preceptorship is provided at the 
Little Sisters of the Poor Home or the Sacred Heart 
Home.” (10). 

III. “In addition, electrocardiography, geriatrics, 

. and certain other medical specialties are pre- 
emteh <<< 4a 

Obstetrics and Gynecology: “The series of lectures 
begins with the fertilized ovum and continues .. . 
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reproduction and its complications, menopause, senes- 
cence and neoplasia.” (2). 

Pathology: Elective in geriatrics. “A study of the 
pathologic conditions found commonly in old age.” 
C3E). 

Physiology: Physiology of Aging. “Lectures and 
discussions on the modification of physiological proc- 
esses as a consequence of aging and the adaptability 
of the aging organism to stress situations.” (7). 

Psychiatry: I. “. .. . the problems of puberty 
See ee § Y) 

II. Neurology (out-patient clinic) “Neurologic dis- 
orders of all age groups are investigated ....” (15). 

III. Psychobiology. “Modern medicine views disease 
essentially as a reaction of the total organism and, 
consequently, opportunity is taken to present char- 
acteristic reactions of the organism at the various 
age periods: childhood . .. . and the senium.” (15). 

IV. Personality development. “. ... presenting a 
dynamic orientation to the formation of personality 
from infancy through senescence.” (4). 

V. Psychopathology. “Special features of the psy- 
chopathology of childhood and old age are evaluated.” 
(5). 

VI. Normal emotional development. “. ... the de- 
velopment of the human personality from infancy 

. . and finally with the personal implications of 
aging.” (6). 

VII. Development of personality. “A course de- 
signed to give an understanding of the growth of 
personality from infancy to old age.” (9). 

VIII. “.... to the nature of significant normal and 
mcrbid psychologic experiences of infancy and child- 
hood . ... and old age as they occur in our so- 
viety .. . .” (13). 

IX. Normal personality development. “Emotional 
and personality development from infancy through 
old age.” (19). 

X: Personality development. (for graduates only) 
“Development of the personality through consideration 
of physiologic, psychologic, anthropologic, and socio- 
logic factors from infancy through old age.” (19). 

XI. Psychodynamics. “Case histories and presenta- 
tions utilized to illustrate the dynamic factors in per- 
sonality development from infancy onward.” (20). 

XII. Personality structure and development. “Stress, 
reaction, and adaptation in marria e, middle age, and 
the senium.” (11). 

XIII. Normal human behavior. “To give the medi- 
cal student a practical working knowledge of the de- 
velopment of personality and changes in personality 
from infancy through old age.” (7). 

XIV. Theory and methods of psychological test- 
ing in clinical psychiatry. “. . .. The clinical in- 
terpretation of tests at various age levels.” (7). 

Public Health (and Preventive Medicine) : 


I. “There is a growing field of activity in the De- 
partment of Medicine to inquire into the causes of 


degenerative diseases with a view to their prevention. 
A special fund has been donated for the study of 
arteriosclerosis ....” (13). 

II. “In the second year the instruction is devoted 
to... . and clinics on geriatrics.” (14). 

III. Cancer statistics and epidemiology. “Content 
will include significance of an aging population ... .” 
(21). 

IV. Preventive medicine clinic. “An attempt is 
made to discuss diabetes, heart disease, cancer, .... 
geriatrics, chronic illness ... .” (18). 

V. Principles of public health and epidemiology. 
“The following subjects are among those considered 
; and the problems of geriatrics are pre- 
outed... 2” C17}. 

VI. Community health activities. “Individual visits 
to the major health activities of the community .... 
facilities for the care of the aged and _handi- 
cioped .....” i). 


SUMMARY 


A study of the catalogues of the 72 recognized 
medical schools in the United States reveals that 20 
schools, in 31 courses, make some reference to ger- 
ontology. One school has a Department of Geron- 
tology. One school lists a geriatrics preceptorship, 
I a medicine dispensary in geriatrics, and 1 refers to 
visits to facilities for the care of the aged. Of the 
31 courses referring to gerontology, 14 are in the gen- 
eral field of psychiatry, probably the expression of a 
special need in this medical area. 

It is not meant to imply that other courses in these 
schools do not consider problems of aging, or that 
schools making no reference to the problem in their 
course descriptions might not nonetheless teach vary- 
ing aspects of the subject of aging. This report is 
merely concerned with the signs of recognition of the 
problem in so far as the catalogues and their course 
descriptions indicate this. It is assumed that the im- 
portance of a subject in the eyes of the authors of 
course descriptions is indicated by the stress they lay 
on the various subjects. To this degree a study of 
course descriptions has validity in indicating the trend 
of thinking manifesting itself in medical curricula. 

It is concluded that gerontology in its several as- 
pects is considered of interest in fewer than one-third 
of the medical schools in the United States, whether 
as a separate course or as part of other courses of 
instruction. 
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Bobst Award in Gerontology 

The International Association of Gerontology has 
received $1,000 from the Bobst Pharmacal Company 
to be awarded to the person who presents the most 
outstanding work in gerontology at the Third Inter- 
national Gerontological Congress which is to be held 
in London in July, 1954. The Governing Body of the 
International Association of Gerontology will make 
recommendations as to who will receive this award. 


Gerontologic Study Tour 

A gerontologic travel seminar, under the manage- 
ment of the Affiliated Schools and Seminars for Inter- 
national Study and Training (A.S.S.I.S.T.) and lead- 
ership of Miss Ollie A. Randall, is planned to offer 
attendance at the Third International Gerontological 
Congress in London in July, 1954. It also offers an 
opportunity to observe the social and economic needs 
of older people in England, Norway, Sweden, Den- 
mark, Holland, Belgium, France, and Scotland. The 
inclusive price of the tour is $1148.00. 

Sociologists, geriatricians, social workers, educators, 
civic leaders, and persons concerned with pensions, 
retirement, older workers in industry, community proj- 
ects, housing, and homes for the aged are invited to 
secure further information from A.S.S.I.S.T., 44 
West 63 Street, New York, 23, New York, or Miss 
Ollie Randall, 105 East 22 Street, New York 10, 
New York. 


National Council of Churches Sponsors 
Older Persons Conference 

The First International Conference on the Church 
and Older Persons was held July 26 to August 1, 
1953, at Lake Geneva, Wisconsin, under the sponsor- 
ship of the Committee on Adult Work from the 
Division of Christian Education of the National Coun- 
cil of Churches of Christ in the U.S.A. A total of 
144 delegates, representing 15 denominations and inter- 


church councils, came from 22 states and Canada. 

Some of the conclusions reached were that the 
church must concentrate its limited financial resources 
on services which deal most directly with moral and 
spiritual needs and that it should cooperate fully with 
all agencies of the community. The first publications, 
for the general public, should be available from the 
National Council of Churches in December of this 
year. 


Rehabilitation in Geriatrics 

The American Congress of Physical Medicine and 
Rehabilitation has appointed a Committee for the Co- 
ordination and Integration of Physical Medicine and 
Rehabilitation in Geriatrics with Michael M. Dacso 
as Charman, and Nila Kirkpatrick Covalt, Harold 
Dinken, Karl Harpuder, and George M. Piersol as 
members of the Committee. 


University Sixth Annual Conference on Aging 

The University of Michigan Sixth Annual Con- 
ference on Aging, held July 8-10, 1953, was devoted 
to the consideration of “Earning Opportunities for 
Mature Workers.” Joining the University in the 
sponsorship of the conference were 4 United States 
Departments — Labor, Commerce, Agriculture, and 
Health, Education, and Welfare; 5 Michigan State 
Departments — Employment Security Commission, 
Economic Development, Social Welfare, Mental 
Health, and Public Instruction; 4 national organiza- 
tions—Congress of Industrial Organizations, National 
Committee on Aging, American Public Welfare As- 
sociation, and National Federation of Business and 
Professional Women’s Clubs; the Michigan State 
Medical Society; and the Michigan Manufacturers’ 
Association. 

More than 700 people registered for the conference 
representing 22 states, the District of Columbia, and 
Canada. A special feature of the conference was 





Josiah Macy, Jr. Foundation. 


The establishment of the JouRNAL or GERONTOLOGY was made possible by a grant from the 





John Breasted, University of Chicago Press. 





The | hieroglyphics, “The Beginning of the Book for Transforming an Old Man into a Youth,” 
at the top of this editorial page, are from the Edwin Smith Surgical Papyrus, translated by Professor 
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Senior Citizens’ Day on which more than 200 older 
people came in groups from a number of Michigan 
cities to take part in the program. Governor Williams 
declared this day as Senior Citizens’ Day in Michigan. 

The conference program was divided into three 
phases. First, a study was made of employment trends 
and current barriers to employment of older workers. 
Second, the discussion concerned itself with present 
day job opportunities available through (a) continued 
utilization of workers in regular employment, (b) 
entry or re-entry into the labor force, and (c) chang- 
ing work situations. Finally, attention was given to 
what individuals and various voluntary and govern- 
mental agencies can do to create more earning op- 
portunities for older people. A series of business 
clinics at which older people presented their personal 
employment problems was included as a part of the 
program on Senior Citizens’ Day. 

Conclusions reached by the conference were to the 
effect that present day labor trends are such that un- 
less special effort is made to create new job op- 
portunities for older people, an increasing number of 
them will be destined to long periods of unproductive 
retirement; that new opportunities can be created, 
first, by abandoning untenable stereotypes of pension 
and insurance barriers, and second, by establishing 
special earning situations based on good health and 
personnel practices which take into account changing 
capacities for sustained effort; and finally, that gov- 
ernmental, community, and voluntary agencies work- 
ing together on a grass-roots basis can create the op- 
portunities needed. Secretary Oveta Culp Hobby sum- 
marized the immediate challenge when she pointed out 
in her address before the conference that medical 
science is surmounting the physical barriers of old 
age and we must now surmount the psychologic bar- 
riers involved in the employment of older workers of 
our society before the extension of life expectancy 
becomes a social embarrassment. 

W. DonaHUE 


Committee on Gerontology at the University of 
Washington 

An inter-departmental Committee on Gerontology 
has been established at the University of Washington 
for the purpose of developing a program of research 
and training in problems of aging. The proposed 
functions of the committee include that of serving as 
a central clearing house for information on programs 
in gerontology at other universities, important con- 
ferences in the field, and on the resources and in- 
terested agencies available in the community. Other 
proposed functions of the committee include the de- 
velopment of research programs, training programs, 
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and service projects. An Executive Committee con- 
sisting of Dr. Victor I. Howery (social work), Dr. 
K. K. Sherwood (health sciences), Dr. George A. 
Shipman (public administration), and Dr. Charles R. 
Strother (psychology), has been appointed, with Mr. 
K. W. Schaie as acting secretary. 


England’s Sunset Industries, Inc. 

A direct attack on the problems faced by those 
whose chronologic age has forced them into unwilling 
retirement is now under way in New England, due to 
the efforts of Sunset Industries, Incorporated. This 
new, non-profit, corporation is shattering established 
traditions by hiring only men and women 60 years of 
age and over. Sponsored by local, professional, and 
business men, Sunset Industries has set out to demon- 
strate that senior citizens can. work and want to work. 
The first operating unit has been established in 
Haverhill, Massachusetts, where a group of approxi- 
mately 50 women are making aprons and jackets for a 
Boston manufacturer. Their ages range from 60 to 78 
and at least one of them is a great-grandmother. The 
plans call for the establishment of work units which 
will generally employ 50 persons each, with a limit 
of 150 jobs for any one industry. The types of 
work units include needle trade for women, wood- 
working units for men, and the manufacture of parts 
for an electronic manufaciurer by both men and wo- 
men. All projects are designed to be financially self 
sustaining, and any profits will be used to extend ma- 
terial and social-fringe benefits. These projects 
represent an experiment which will be watched with 
interest by all those concerned with improvement in 
the status of our elderly population. 


Summer Camp for the Aged 

As an outgrowth of the activities of the Baltimore 
Commission on Aging, under the chairmanship of Mr. 
T. J. S. Waxter, head of the Department of Public 
Welfare, Baltimore, a summer camp was organized 
for aged people. The first camp was held June 10-17 
and was attended by 47 colored men and women. The 
one-week camping venture was provided at no cost 
to the participants and proved to be highly successful. 
The camp was organized by the Department of Public 
Welfare, with the collaboration of the Bureau of Re- 
creation. The program included some organized ac- 
tivities in the morning, with afternoons devoted to 
activities in a variety of crafts. In the evenings there 
were movies and religious services. The ages of the 
participants ranged from 62 to 105. An additional 33 
aged people attended the second session of the camp 
the week preceding Labor Day. 
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The Gerontological Society, Its Present and Future 


Presidential Address, Sixth Annual Scientific Meeting of the 
Gerontological Society, Inc., San Francisco, August 27, 1953 


E. V. COWDRY 


aes Society stands for a broad approach to 

the problems of aging in man and all 
living organisms. The science of gerontology 
includes geriatrics, but it is not limited like 
geriatrics to the practice of medicine in older 
people. It includes the medical and biologic, 
the psychologic and sociologic, the economic 
and the philosophic aspects of aging. 

Some measure of the success of our meet- 
ings is expressed by the discoveries reported, 
by the new ideas presented, and by the increase 
in attendance over the earlier ones. And we 


are grateful to our friends for bringing all this, 


to the attention of the public. 

A less obvious, but consequential indication 
of success is evidenced by the increase in num- 
ber of physicians listening with interest to 
socio-economic papers and conversely by the 
increase in number of non-medical people find- 
ing it worth while to listen to medical papers. 
The physicians thereby gain a better insight 
into the socio-economic aspects of aging and 
the non-medical people thereby learn how di- 
rectly aging persons can profit from the most 
up-to-date medical care. In other words, both 
show that they have open minds and take time 
off to seek enlightenment. It is especially en- 
couraging to note an increasing awareness by 
specialists in many aspects of aging of the 
beneficient influence of religion. 


Dignity is given to gerontology by the fact 
that it is a kind of superscience. It may be 
approached through medicine, psychology, so- 
ciology, and other sciences, but to advantage 
only by those already well trained in these dis- 
ciplines. Badly trained physicians, psycholo- 
gists, sociologists, economists, and others, who 
do not understand the principles of their own 
sciences and whose judgment is of dubious 
value, are not needed. 

The question is asked: “why not leave this 
superscience with the unfamiliar name alone 
and concentrate on advancing the lesser sciences 
on which it depends?” After all, some active 
members of several medical, psychologic, socio- 
logic, and other associations are to be credited 
with outstanding work in these aspects of ger- 
ontology. With equal logic one might add 
individuals in numerous subdivisions of the 
auxiliary sciences, cardiology, psychiatry, nu- 
trition, heredity, and so forth. The answer is 
that we are trying to focus these essential 
sciences on the human problem of aging peoples 
and we firmly believe that both force and wis- 
dom are gained by integration under the head- 
ing of gerontology. 

We freely admit that our breadth of view is 
a handicap in several ways. The Dean of one 
of the best medical schools on the Pacific Coast 
answered my request for cooperation in pro- 
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moting this meeting of our Society by express- 
ing much interest in the medical care of the 
elderly and the opinion that this is the re- 
sponsibility of the major departments. Ap- 
parently he did not see the advantage of having 
medical care for older people directed by geria- 
tricians who would seek the aid of other 
specialists when required just as pediatricians 
do for children. The essential point is the 
concentration of responsibility for the aged in 
physicians directly and chiefly interested in 
them who consider all of the medical, social, 
occupational, and other influences that make for 
continued health and activity, who, in brief, 
are guides, philosophers, and friends. For 
geriatricians to serve in this capacity long 
term association with their aging patients is 
as important as it is for pediatricians to super- 
vise their patients from birth to maturity and 
thereafter to combine the interest and liking 
that has developed to aid them in wisely select- 
ing the physicians who will carry on. Obvious- 
ly the rising tide of geriatricians profits by such 
meetings as ours. 

Unless I am mistaken, the public demands 
not only medical help for aging persons, but 
also new measures of prevention by which will 
be avoided a sizable number of the ills and 
handicaps that otherwise will beset increasing 
millions of our people. Evidently the perspec- 
tive of our schools of medicine must be broad- 
ened so that some appreciation will be given 
to all aspects of aging brought together and 
integrated for their benefit. 

Although we strive for unity in our common 
goal—promotion of the welfare of older people 
by advances in gerontology and their practical 


utilization—we encounter difficulties owing to 





a division in our ranks. 

One rank is made up of those existing on 
notoriously inadequate salaries who cannot face 
an increase in membership fees. The other 
rank consists of officials of city, state, and fed- 
eral organizations who could have these charged 
to operating expenses and of physicians having 
rewarding practices who are accustomed to 
paying much more for membership in profes- 
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sional societies including the journals connected 
therewith. 

What knits us together is the Journal of 
Gerontology, which contains well selected and 
edited papers bearing on the problems of aging 
from all angles, plus a list of recent literature 
and significant news items. Members and fel- 
lows of our Society receive this Journal for a 
membership fee of $10.00 per year. The num- 
ber is too small to meet the expenses of pub- 
lication and circulation. 

Gerontology suffers in other ways from its 
breadth, particularly in financial 
support. 


obtaining 


A phobia attaches to everything connected 
with growing old. The tendency to avoid the 
issue is felt by all of us. We do not like to 
think of ourselves as gradually failing physical- 
ly and mentally, of the time when, unless we 
have a substantial income, we must rely on 
financially hard-pressed relatives or on charity. 
We know that we must die and we fear that 
we may not do so courageously. Yet it is 
true that the very old die more easily than the 
young. It has been said that though God made 
the processes of aging ordinary mortals find 
it difficult to understand why they should be so 
frustrating and even heartrendering. 

Because of this phobia we like to turn away 
from old people and their difficulties to starry- 
eyed children and help them to develop so that 
they will make the world a better place to live 
in than we have known. Individuals able to 
do so have been quick to pour out their wealth 
for youth. They have been tragically slow to 
help the aged by financing research designed to 
discover how best to assist them and, what is 
equally important, by arranging for construc- 
tive action based on our present knowledge. 
There is no major task in which action based 
on established facts lags so far behind scientific 
advancement. The long years of waiting and 
of indecision are discouraging. 

How then should we proceed? There is 
naturally much difference of opinion because 
so many of us see the problem from such dif- 
ferent kinds of experience. It has been pro- 
posed that several institutes for the long term 
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study of gerontology be established in strategic 
centers throughout the country where work in 
them will raise the standards of our science in 
their vicinity. This is, however, more easily 
said than done, even if we had the money. Re- 
sistance is encountered. 

In large medical institutions this takes the 
form of fear that departments already well 
established and productive will be the losers. 
It will suffice to mention but two examples. 
Aging is an important factor in mental health. 
For this department to be deprived of activity 
in this line would be both wrong and short- 
sighted. The same can be said for cardiology, 
a specialty dealing with the heart and blood 
vessels, derangements of which cause at least 
50 per cent of all deaths and untold invalidism. 
But one does not get very far in explaining 
that this would not happen, that through such 
institutes Departments of Mental Health and 
Cardiology would really be strengthened by 
groups of workers repeatedly finding how much 
each can learn from the other. Chemists, for 
instance, working on the chemical aspects of 
aging, would be quick to understand the sig- 
nificance of certain chemical phenomena in 
mental health and cardiology. The same can 
be said for physiologists concentrating their 
attention on the phenomena of aging. 

In passing one may deplore the recent con- 
fusing appropriation of the term “institute” 
for a short meeting of specialists lasting two 
or three days completely lacking in perma- 
nency. But we welcome the increasing crop 
of these institutes on aging as an expression 
of increasing interest in gerontology. 


Perhaps we should retreat a little from the 
expressed goal of this Society in the integration 
and promotion of all of the varied activities 
which bear on aging and strive to establish 
two kinds of institutes rather than single all 
embracing ones. The natural cleavage, already 
referred to and which we are attempting to 
bridge, is between the medical and non-medical. 


Resistance might be less to the founding of 
two institutes—a medical and biologic geron- 
tologic institute, on the one hand, and a socio- 
economic one, on the other. However, to func- 


tion most effectively each should include a 
group of advisors from the sciences represented 
by the other, or from the corresponding uni- 
versity departments if the other institute is 
non-existent. 

It is likely that some resistance will remain 
on the part of university executives to the 
establishment of any kind of gerontologic in- 
stitute as long as the idea persists that the 
necessary funds could possibly be sidetracked 
to help them with other very important work 
to the support of which they are committed. 
And this is easy to understand, especially in 
privately supported universities. What is need- 
ed is a generous and determined private donor 
having some knowledge and appreciation of the 
great issues involved. No such person has ap- 
peared in this land of great wealth. 

Failing an institute, a department of geron- 
tology, devoted like the institute to teaching 
as well as to research and trying also to inte- 
grate, would of course exercise a profound in- 
fluence for good. Not long ago the National 
Cancer Institute of the U. S. Public Health 
Service made large grants for the organization 
of Cancer Departments; but the resistance 
above mentioned from established departments 
was encountered. This should be overcome if 
aid of this sort is offered for gerontology. 

Universities are always eager to receive large 
sums for gerontology, or for anything else, to 
be distributed as they think best. Not infre- 
quently the money is spread between various 
departments of the sort able to contribute valu- 
able research on the subject involved. To dis- 
tribute in this way several contributions de- 
signed for several purposes materially aids the 
recipient departments to expand and to under- 
take investigations for which they are qualified. 
To hold the divided, yet actually integrated, 
project together frequent conferences and a 
single annual report are desirable. This, never- 
theless, falls short of the most effective pro- 
vision for the advancement of our superscience 
of gerontology. 

All sciences progress through a few gifted 
and inspired persons devoted heart and soul to 
them and a large number of individuals who 
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have other duties to perform from which they 
generally earn a living. The latter can only 
give their spare time to the kind of scientific 
endeavor that captivates their interest. This 
is true for the medical profession I think more 
than others, although I may be in error. 


If you will look among your associates and 
friends in your several speciaities, brought to- 
gether at this meeting of our Society, you will 
be impressed by the small number able to de- 
vote all their energies to gerontology. As I 
review the whole United States, to the best 
of my knowledge, the number of full time 
gerontologists is not more than 50 but it might 
be stretched to 100. There are a few excellent 
geriatricians and many not so good. There 
should be a specialty board for geriatrics re- 
quiring a proved degree of competence as for 
surgery, ophthalmology, pediatrics, and the like. 


While the present state of neglect persists 
our nation is not discharging its duty to the 
increasing millions of citizens who face with 
trepidation their declining years. Over 5 bil- 
lions a year for old age survivors insurance 
and old age assistance and a paultry few hun- 
dred thousands for research designed to dis- 
cover how better to keep older people does not 
make sense. 


We need for our guidance annual reports, 
covering the whole country, of the sums actu- 
ally spent on research and brief statements of 
the results obtained. We need to strengthen 
the American Association of Licensed Nursing 
Homes. A joint commission of the Depart- 
ment of Health, Welfare and Education and of 
the American Medical Association, cooperating 
with it could give invaluable assistance at but 
little cost. Some legislation will be required, 
and I believe subsidies, for otherwise satis- 
factory service cannot be given in the present 
era of increasing inflation by private organi- 
zations that must make a reasonable return or 
else close up. The discrepancy between direct 
expenditures for the aging and for research is 
indeed evident on all sides. The remedy is 
wide and wise publicity of the sort graciously 
given to us at this meeting through the able 
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direction of Mrs. Margaret E. Blaney of the 
American Cancer Society. 

I have heard it said, more than once, that 
we should copy the American Cancer Society 
and that if our Gerontological Society cannot 
be moulded after its pattern we should organize 
a new one like it. Nobody will deny that we 
need intelligent public backing comparable to 
that mobilized by the American Cancer Society 
against the plague of cancer. The problem 
facing us is, like cancer, world-wide. It is 
also of greater magnitude, involving many more 
human beings for larger parts of their lives. 
I shall not repeat data about the steady increase 
in the percentage of older people. This will 
continue while deaths from cancer in women 
are slowly decreasing. Cancer and the in- 
firmities of age radically differ. 

There is a fighting chance to avoid cancer, 
as 8 out of about 9 of us does, and when this 
is not possible, to cure it by prompt diagnosis 
and appropriate treatment. Everyone of us 
will suffer the let-down and the frustration of 
age unless we die prematurely. Our job is to 
see that appropriate preventive measures are 
instituted so that we may age gracefully, being 
of some use to others and therefore happy in 
action to the end. 

The mere word gerontology is a handicap 
and those responsible for this Society have 
racked their brains for a satisfactory substi- 
tute. He, or she, who invents one will be a 
public benefactor. In the absence of such a 
momentous discovery it is my view that our 
only course is to popularize and explain ger- 
ontology to our citizens and to the world at 
large. 

The powerful American Cancer Society is 
an outgrowth of a preexisting one developed 
by business methods with strong financial back- 
ing. How to obtain both is the question. With- 
out underestimating the difficulties I think that 
the prospect is bright if only a few leaders in 
finance will see the vision of what can be done 
and will join with us in creating and managing 
the necessary organization as they did in the 
rebirth of the American Cancer Society. 

Help will come if we earn it. At this meet- 
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ing an outstanding program of papers and dis- 
cussions has been arranged by our Program 
Committee. This has been fortified by a whole 
day before our meeting devoted by the Ex- 
tension Division of the University of Cali- 
fornia to “Discoveries for the Aging.” It will 
be supplemented by a meeting of the National 
Committee on Aging. 


In addition to the presentation of symposia 
and individual papers we have discussed sev- 
eral important issues at these San Francisco 
meetings. 


The first and most pressing is the extension 
of this Society and the terms of affiliation with 
us of other like minded associations. It has 
been decided to take steps toward the organi- 
zation of a branch of the Society serving Cali- 
fornia and neighboring states where so much 
valuable work in gerontology is being done. 
Terms of affiliation have been liberalized to 
include many groups of persons active in this 
large field in ways too numerous to mention 
now. I think that the prospect of national 
leadership by our Society is brighter than ever 
before. 


Informal but carefully prepared discussions 
have been held every evening. The ever pres- 
ent problem of finances, already repeatedly 
mentioned, was thoroughly considered thanks 
to Dr. Albert J. Abrams. Under the leadership 
of Dr. Ray S. S.ider the problem of investi- 
gating the long term effects of radiation was 
discussed. His Committee on Radiation of the 
U. S. Public Health Service is advising the 
Atomic Energy Commission in this matter. 
Very informally a project possibly involving 
the establishment of a monkey colony for this 
purpose was examined. This is of great inter- 
est to us in gerontology for the aging of the 
normal controls not subjected to radiation 
would have to be studied in detail with special 


reference to those organs and tissues most like- 
ly to be influenced by radioactivity. 

Plans for the next, that is, the Third Inter- 
national Gerontological Congress to be held in 
London, July 19-23, 1954, under the Presi- 
dency of Dr. J. H. Sheldon, were considered 
at another evening conference. An American 
Committee to cooperate with the British Or- 
ganizing Committee was appointed consisting 
of William B. Kountz (Chairman), A. I. Lans- 
ing, W. O. Thompson, Wilma Donahue, and 
John Esben Kirk. 

Dr. Sheldon accepted our invitation to speak 
at this banquet; but he has sent us a telegram 
of best wishes and regrets that owing to tem- 
porary illness he could not join us. This is 
a great disappointment because we had hoped 
to learn of preparations for the Third Congress 
directly from him. It was my ambition to dis- 
cuss with him and with Admiral Boone, Chief 
Medical Officer of the Veterans Administra- 
tion, whose inspiring address you have just 
heard, a plan for the systematic study of aging 
in veterans employing similar measurements on 
both sides of the Atlantic. This is the greatest 
opportunity of our time. We fervently hope 
that Admiral Boone will attend the congress 
next July and in the meantime that the essential 
plans will be matured. 

It is my great pleasure to announce that the 
Bobst Pharmacal Company has made a con- 
tribution of $1,000 to the International Ger- 
ontological Association, under the auspices of 
which the congresses are held, to be used for 
the Bobst Award for outstanding work in ger- 
ontology. This award will be made at the 
London Congress. 

Finally it is my privilege on behalf of our 
Society to thank the Local Arrangements Com- 
mittee, headed by Dr. Harold E. Jones of the 
University of California, for much help graci- 
ously given. 
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The Third International Gerontological Congress 
under the Presidency of 
DR. J. H. SHELDON OF LONDON, ENGLAND 


July 19-23, 1954 


The main meetings will be held in Church House, 
Westminster, July 19-23. The scientific meetings will 
be July 20, 21, and 22. Visits to places in London 
including Geriatric Units in hospitals, special housing 
clubs and other amenities for old people will be ar- 
ranged on the 23rd. Visits to Units and places of 
interest outside of London will follow these confer- 
ence dates. 

The British Organizing Committee is: 

Rt. Hon. Lord Amulree, Chairman, Medical So- 

ciety for the Care of the Elderly 
Dr. C. A. Boucher, Ministry of Health 
Dr. E. B. Brooke, St. Helier Hospital 
Miss M. Bucke, Secretary, National Old People’s 
Welfare Committee 

Professor E. C. Dodds, Courtauld Institute of Bio- 
chemistry (British Society for Research on 
Ageing) 

L. Farrer Brown, Esq., The Nuffield Foundation 

Rt. Hon. Lord Horder (British Medical Associa- 

tion) 
Dr. H. P. Jameson, Secretary, Medical Society for 
the Care of the Elderly 

Professor H. D. Kay, The National Institute for 
Research in Dairying (British Society for Re- 
search on Ageing) 

Dr. V. Korenchevsky, British Society for Research 

on Ageing 
John Moss, Esq., Chairman, National Old People’s 
Welfare Committee 

Miss Dorothea Ramsey, late National Old People’s 
Welfare Committee—now independent member 

Dr. J. H. Sheldon, Director of Medicine and Senior 
Physician, Royal Hospital, Wolverhampton: 
Vice President of the International Association 
of Gerontological Societies. 

Professor R. E. Tunbridge, The Department of 
Medicine, The General Infirmary, Leeds 1: 
Chairman of the British Organizing Committtee 


for the Third Conference of the International 
Association of Gerontological Societies. 

Dr. Marjory Warren, Consultant Physician, Geri- 
atric Unit and Deputy Medical Director, West 
Middlesex Hospital, Isleworth: Hon. Secretary 
of the British Organizing Committee for the 
Third Conference of the International Associa- 
ation of Gerontological Societies. 

An American Committee of Cooperation has been 
appointed : 

Dr. W. B. Kountz (Chairman), St. Louis In- 
firmary, 5600 Arsenal St., St. Louis, Mo. 

Dr. Wilma Donahue 

Dr. A. I. Lansing 

Dr. W. O. Thompson 

Dr. J. E. Kirk 

Dr. E. V. Cowdry (Ex-Officio) 

The purpose of this Committee is to supply informa- 
tion concerning the Congress, to attempt to get those 
capable of presenting work of outstanding import- 
ance to attend the Congress, and to indicate the few 
sources where small grants for travel expenses can 
perhaps be secured. Titles of papers and abstracts 
should be sent to both Dr. Warren and Dr. Kountz. 

Dr. Beltran Baguena, Representative of Spain on 
the Governing Body of the International Association 
of Gerontology, (Paz 44, Valencia, Spain) is ar- 
ranging a Spanish Conference in Valencia early in 
July so that it can be attended by those interested 
before they go on to the International Gerontological 
Congress in London. 

The Bobst Pharmacal Company of New York and 
Los Angeles has made a contribution of $1000 to the 
International Association to constitute a “Bobst 
Award for Outstanding Work in Gerontology” to be 
presented at the Congress. Members of the Govern- 
ing Body are requested to act as a committee to rec- 
ommend the most desirable candidate. The decision 
will be reached by the officers of the Association. 


Gerontology and Geriatrics in Argentina 
E. E. KRAPF* 


ARGENTINA at the beginning of the second half of 
the century has every right to be proud of her scien- 
tific achievement. It is a fact, however, that in the 
present stage of the country’s development basic re- 


7 Associate Professor of Psychiatry, University of Buenos 
Aires, Vice-President, Argentine Association for Gerontology 
and Geriatrics. 


search is still rather lagging behind the work in 
applied science. Under these circumstances it would 
hardly be fair to report here only about the progress 
of gerontology without any mention of what is being 
done in geriatrics. With regard to this latter field, 
I propose however not to make any detailed mention 
of the institutional aspect of the care for the aged 
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but to limit myself to review only the aspects of 
research and teaching. 

Gerontology made its first appearance on the Ar- 
gentine scene in 1945 when, at the suggestion of 
Prof. Korenchevsky (England) and Profs. Hoskins 
and Carlson (U.S.A.) Prof. B. A. Houssay and the 
reviewer formed an Argentine branch of the Club 
for Research on Ageing under the name of Junta 
Argentina para el Estudio del Envejecer. This body 
consisted in its beginning of approximately a dozen 
members, the majority physicians, but in which also 
general biology, social science, and even philosophy 
were represented. The Junta met at irregular in- 
tervals for scientific sessions and made several visits 
to geriatric establishments. It also organized - in 
1947 a course of lectures in geriatrics which was held 
at the Buenos Aires British Hospital and had con- 
siderable success. 

In 1951 Dr. E. A. R6ttjer and Prof. M. C. Lascalea 
founded, together with 29 other medical men, the 
Argentine Association for Gerontology and Geriatrics. 
In the course of the same year Dr. R6ttjer and the 
reviewer, as presidents of the two bodies, agreed on 
the convenience of merging them into one organiza- 
tion, and at the end of the same year the members of 
the Junta joined in corpore the Asociacién Argentina 
de Gerontologia y Geriatria. The united group has 
now 55 full members. Its governing body for 1953- 
1954 has just been elected and has the following 
composition: President Prof. M. C. Lascalea, Vice- 
President Prof. E. E. Krapf, Secretaries Prof. O. 
Fustinoni and Dr. E. Villa, Treasurer Prof. J. A. 
Salaber, Members of the Board Prof. D. Passanante, 
Prof. V. Foglia, Dr. E. A. Ré6ttjer, and Dr. A. 
Nogués. 

The Sociedad Argentina de Gerontologia y Geriatria 
held twelve scientific sessions in 1951 and 1952 in 
which 38 papers were read. These communications 
covered practically all fields of medicine but included 
also a few papers on basic issues, as for instance 
“Concept of Ageing” by Prof. B. Spota, “Theory of 


Ageing” by Dr. José Guelman, “Local Ageing in 
the Brain” by Prof. B. Moyano, and “Masculine and 
Feminine Climacterium” by Prof. P. R. Jauregui. 
Apart from the activities sponsored by the above 
mentioned organizations, teaching in geriatrics was 
also undertaken in the Buenos Aires Jewish Hospital 
where, in 1949, a geriatric meeting (Jornadas Geri- 
atricas) was held, and in the Institute of Hygiene of 
the Faculty of Medicine of Buenos Aires where, in 
1951 and 1952, lectures on geriatrics for post-gradu- 
ates were given by Dr. J. Blanco Vitorero. 

Argentine gerontologists and geriatricians also 
established and maintained contacts with their col- 
leagues in other countries. In 1951 Prof. E. Braun 
Menéndez participated in the Second International 
Gerontological Congress where he read a paper. Prof. 
M. C. Lascalea visited Europe in 1952 and studied, 
on behalf of the Ministry of Public Health and the 
Faculty of Medicine of Buenos Aires, the organization 
and the present state of gerontology and geriatrics 
in France, Italy, and Spain. The reviewer lectured 
in 1951 on psychiatric geriatrics in the Chicago School 
of Medicine, the University of Minnesota, and the 
University of Texas, and read in 1953 a paper “On 
Ageing,” before the Psychiatric Section of the Royal 
Society of Medicine of London. 

The interest in gerontology and geriatrics is still 
growing. As a noteworthy symptom it can be men- 
tioned that the Ministry of Public Health has re- 
cently created an Institute “Pro Vita” which is mainly 
destined to the furthering of gerontologic research. 
Recently a commercial firm has also created an an- 
nual prize for the best national publication in ger- 
cntology or geriatrics. The Association for Geron- 
tology and Geriatrics intends to organize a National 
Geriatric Congress and to publish a three-monthly 
scientific bulletin. The reviewer believes not to be 
overoptimistic if he concludes by saying that after a 
promising start it can be expected that gerontology 
and geriatrics will continue to be successfully culti- 
vated in this country. 


Progress of Geriatrics and Gerontology in Canada 


W. STANLEY HARTROFT 


AN active Canadian Geriatric Society does not exist, 


and organization in this field largely falls within the. 


spheres of the Canadian Welfare Council and the 
Department of Veterans’ Affairs. A Committee on 
needs of the aged has been set up by the Canadian 
Welfare Council and is headed by the Secretary 
of the Public Welfare Division of the Welfare 
Council. The Council acts as a national clearing 


house of social welfare in Canada, and the care of 
the aged is a pressing problem of considerable mag- 
nitude for this group. 


The Department of Veterans’ Affairs in Canada 
has appointed a full time Adviser in Geriatrics, under 
whom a programme in geriatrics is being developed 
among the older war veterans in the Department. In 
addition, various cities have their own programmes, 
such as that developed in Toronto by the Toronto 
Welfare Council. This group issued a report in 
May, 1953, which contains suggestions for a coordi- 
nated programme of community services for old 
people in the city. 

As in all western countries, in Canada the care of 
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the aged is rapidly becoming an increasingly urgent 
problem. This consciousness has been reflected by 
papers in the national medical journals. Of import- 
ance are those by Dr. R. Ian MacDonald on The Care 
of Older People (1) and by Dr. William Forster, 
The Aged Mental Patient (2). These writers have 
emphasized that the care of older people in Canada is 
taking an increasing amount of the social and medical 
facilities. It is pointed out that in the treatment of 
sick old people, the ordinary methods of medicine 
and surgery are applicable only with some modifica- 
tions depending upon the physiologic and structural 
changes of aging. The special problem of the increas- 
ing elderly patient-population in mental hospitals is 
one of peculiar difficulty, beset by unique hazards. 

Research in gerontology is being actively pursued 
in Canadian medical schools and hospitals, particular- 
ly in the fields of cardiovascular disease and cancer. 
Aided by the National Research Council of Canada 
and other groups, such as the Canadian Life Insur- 
ance Officers’ Association and the Life Insurance 
Medical Research Fund (U.S.A.), fundamental prob- 
lems in geraeology are being studied. Barr and his 
associates at the University of Western Ontario have 
published a series of papers dealing with sex differ- 
ences which they have found can be demonstrated in 
the nuclei of cells of nearly all organs and tissues of 
every mammal, including man, that have been thus far 
studied. At the same university, arteriosclerosis and 
cancer are being studied in the Collip Medical Re- 
search Laboratory, while at Toronto, the groups 
headed by Professor C. H. Best have continued 
investigations in the field of carbohydrate metabolism 
and relationships with the endocrines, using a number 
of approaches, particularly that of dietary deficiencies. 
The role of insulin in growth (and thus in aging) has 
been intensively studied as part of this project. Salter 
and Best have found that insulin will produce growth 
and nitrogen retention in hypophysectomized animals 
(therefore in the absence of either exogenous or en- 
dogenous growth hormone). 

The study of vascular disease in experimental dia- 
betes is being carried out by Dr. E. M. Watson at the 
University of Western Ontario and by Dr. J. M. R. 
Beveridge at Queen’s Faculty of Medicine (Kingston, 
Ont.). Dr. G. W. Manning (University of Western 
Ontario) is investigating cardiovascular responses in 
anemia, and Dr. A. C. Burton of the same University 
is studying the equilibrium of small blood vessels. At 
Montreal, Professor G. Lyman Duff (McGill Uni- 
versity) is investigating local factors in the production 
of arteriosclerosis and in changes of arterial walls 
that presage the development of arteriosclerosis. In 
Toronto, under Professor C. H. Best, the possible role 
of dietary deficiencies, particularly choline and its 
precursors, in the etiology of atheroma in experi- 
mental animals is being explored. 

Cancer (as a major problem of geraeology) is 
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being attacked in every medical school in Canada as 
well as many of the hospitals. In addition to the 
National Research Council of Canada, much of the 
support for this work comes from the National 
Cancer Institute of Canada, which in 1951-1952 award- 
ed well over $300,000 as grants-in-aid to cancer re- 
search. Various aspects of growth metabolism are 
being studied by groups at several universities; Pro- 
fessor R. L. Noble at the University of Western 
Ontario is carrying on a particularly intensive pro- 
gramme concerning growth of cells in experimental 
animals and Dr. R. C. Parker at the Connaught 
Medical Research Laboratories in Toronto has a large 
project under way on the nutritional requirement of 
animal cells in tissue culture and the development of 
synthetic media. 

Relationships between hormones and cancer are the 
subject of numerous projects at medical schools in 
the Universities of Saskatchewan, Western Ontario, 
Alberta, Toronto, and Montreal. A very extensive 
programme on this and closely related problems in 
cancer is being conducted by Professor J. H. Quastel 
at the Montreal General Hospital. Dr. Robert W. 
Begg in the Collip Medical Research Laboratory at 
the University of Western Ontario has made import- 
ant contributions to the understanding of underlying 
metabolic disturbances which may be related to the 
commonly recognized clinical phenomenon of anorexia 
and weight loss in patients with neoplastic disease. 
Dr. A. Cantero at Notre Dame Hospital, Montreal, is 
especially interested in intracellular changes in cancer- 
ous and precancerous states, particularly as seen in 
experimental hepatomata. At the University of 
Toronto, Professor Wilber R. Franks has for some 
years now conducted an active group in studies on 
causes, prevention, and cure of cancer. Of particular 
interest are his reports concerning the rapid spurts 
of growth which occur in some insects during 
special phases of their life history. Dr. A. W. Ham 
at the same university has succeeded in developing 
methods for growth of mammalian liver tumors in 
fertile chick eggs. The biologic effect of radiations 
over a wide range are the subject of investigations 
by Dr. H. E. Johns at the University of Saskatchewan. 
The Ontario Cancer Treatment and Research Founda- 
tion has supported clinical research in many centres 
in that Province and since the conclusion of the last 
war has expended nearly $400,000 for this purpose. 

It seems to this correspondent that responsible medi- 
cal opinion in Canada is acutely conscious of the 
necessity for both fundamental research in gerontology 
and development of methods for rehabilitation of the 
aged. Rehabilitation is used here in the sense of 
enabling the aged individual to adjust to the handi- 
caps imposed by his years without at the same time 
creating frustrations which may result when this 
handicap is entirely or largely ignored. Organized 
attacks on the biologic, clinical, and sociologic prob- 
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lems of gerontology and geriatrics are only beginning 
in Canada. It is hoped that Canada may continue to 
benefit by cooperation with vigorous groups in United 
States and other countries and participate with them 
on an international level. 
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The Problems of Aging and Gerontologic Research in Finland 


EEVA JALAVISTO 


Durinc the last few years particular attention has 
been given to the social and economic problems of the 
old in Finland. 

The post-war economic development, progressing 
urbanization, and industrialization, which make people 
dependent on and sensitive to fluctuations in the value 
of money, and heavy extra taxation of property have 
made the situation particularly precarious for the 
old. The Old Age Pension Act of 1937 was based 
on insurance principles, i.e., on individual premiums 
and éimployers’ contributions. Consequently the first 
old age pensions payed in 1949 were only nominal. 
Besides, the oldest age classes (those born before the 
year 1884) having contributed less than 10 years were 


not included among the pension recipients. For them 
the only social security consisted in the poor law 
assistance. 

It was obvious that the situation was difficult, but 
the exact social and economic status of the old were 
not known. A government committee was therefore 
appointed in 1949 to study the living conditions of 
the old and to make appropriate propositions. In 
the summer of 1952 the committee had its report of 
the special investigations ready (15, 6 a-d). It had 
become evident that about 60 per cent of those over 
65 years old had incomes under the existence mini- 
mum and were badly in need of economic assistance. 
Following the suggestion of the committee a special 
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old age assistance law was passed and most old age 
grants were made payable in November, 1952. Other 
proposals not yet accepted by the government include 
subsidies for repair of inhabitable houses owned by 
the old, low interest loans for establishment of homes 
and subsidies for existing homes for the aged. 

The studies carried out for the committee include 
four main items. First an over-all inquiry (6a) con- 
cerning the status of health, housing conditions, eco- 
nomic resources, working ability and actual employ- 
ment, and recreation was made among people over 65 
years old. The inquiries were conducted as inter- 
views, applying the method of representative “strati- 
fied” sampling. Second the poor law institutions were 
required to answer a questionnaire concerning the age 
structure and the status of health of the inmates, the 
quality and quantity of the personnel caring for them, 
housing conditions, recreation possibilities, and 
libraries (6b). A similar inquiry was made in private 
homes for the aged (6c). A fourth investigation was 
concerned with the age structure, diagnoses, and 
length of stay in hospital of patients admitted to gen- 
eral hospitals (internal medicine and surgery cases) 
during the year 1948 (6d). 

These researches give a fairly complete picture 
of the status of the old in Finland. However, the 
study was not sufficiently extensive to allow possible 


local differences and problems to manifest themselves, 


clearly. The municipal authorities of the capital 
Helsinki decided therefore to appoint a committee to 
clarify the special problems of the old in the capital, 
which represents some Io per cent of the total popu- 
lation of Finland. 

The committee concluded its work quite recently 
(June, 1953) so the recommendations set forth in 
the committee report (16) have not yet been con- 
sidered by the city government. It is hoped that 
many of the suggestions will be realized because the 
city of Helsinki has already in many instances demon- 
strated its good will in caring for its old. It may be 
worth mentioning that two buildings constructed 
especially for old inhabitants with common facilities, 
such as common meals, laundry, household help, nurses, 
etc. were donated for old inhabitants of Helsinki as 
a celebration gift of the 400-year anniversary of 
the city. The first of the two buildings will be ready 
to accommodate inhabitants in autumn, 1953. 

The city has also subsidized the gerontological so- 
ciety, Societas Gerontologica Fennica, for the estab- 
lishment of an outpatient department (geriatric 
policlinic) for people over 65 years old in the city 
of Helsinki. Since January, 1952, the department has 
been accommodated in the Institute of Occupational 
Health and has access to modern laboratory and x-ray 
departments as well as to specialists in any field of 
medicine. It is therefore well suited for carrying out 
geriatric research, which is one of the reasons for 
its establishment. A counselling center for old people 


597 


operates in connection with the geriatric policlinic. 
It functions at the same time as an employment bureau 
soliciting and directing part time workers and volun- 
teers to assist the helpless old. 

The Federation for Care of the Old (Vanhain- 
suojelun Keskusliitto - Centralfoérbundet for de gamlas 
val r.y.) is responsible for the organization of the 
practical work. The Federation for Care of the Old, 
which was founded in 1949, a year later than the 
Societas Gerontologica Fennica, has as one of its 
aims experimentation in various forms of social work 
for the aged. In addition to the counselling center 
and the employment bureau, it has recently opened a 
shop for distribution and selling of handwork made 
by the old. The shop is operated mainly by volun- 
teers, who give advice to the old in their task of 
making marketable products. 

In 1950 a complete census was made in Finland 
after an interval of 20 years caused by the war. This 
census has special interest from the gerontologic 
point of view, since it makes it possible for the first 
time to study the age structure of various occupational 
population groups. A preliminary report (23) has 
been published, but the complete tabular material is 
not as yet available. 

In gerontologic medical research, problems of hos- 
pital care seem to have been prominent during the 
last few years. Since the project for construction of 
a network of hospitals for acute diseases throughout 
the country has been approved by the government and 
will be realized as quickly as the economy permits, 
the time for consideration of chronic disease prob- 
lems seems at last to have come. 

An inquiry concerning the chronically ill in Hel- 
sinki has been made on behalf of the municipal author- 
ities (2); Soisalo (21) has studied the hospital as a 
social medical and economic problem. Patients seek- 
ing admission to the Municipal Maria Hospital have 
been analyzed for their suitability for home care and 
for care in chronic and acute disease hospitals, re- 
spectively, by Haapanen (8), who found that of those 
medically suited for home care only half were still 
considered eligible when the social status and housing 
ccnditions of the patient were also taken into account. 
Folin (7) has studied the age structure of patients 
in the same hospital during the last decades. 

Of purely medical publications only few deal with 
gerontologic topics. 


Brotherus (4) has made a clinical and pathologic 
anatomic study of acute appendicitis in elderly per- 
sons. He came to the conclusion that sclerosis of 
the ‘arteries of the appendix is responsible for the 
destructive type often found in appendicitis of the 
elderly. This does not mean that arteriosclerosis 
would have etiologic significance but only that it de- 
termines the form of the patho-anatomic process. 

Heikinheimo (9), studying the capillary resistance 
in rheumatoid arthritis, made the observation that if 
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the illness has lasted for several years, the capillaries 
often become more resistant than they are in normal 
subjects. This increased resistance is, however, to 
some extent dependent upon the age of the patient. 
In children and in women with postmenopausal onset 
of the disease no increase is seen in spite of many 
years duration of the illness. 

This correspondent has studied the sex ratio at birth 
and its dependence upon birth order and parental age 
both in actuarial and genealogic materials (11, 12). 
The effect of parental age and birth order were found 
to have less importance than the size of the family. 
The sex ratio in large families tended to be lower 
even in the case of first and second born children 
than in families with 1 to 4 children. The problem 
of biologic age and the possibilities of its determina- 
tion were considered in a survey article (13). Majanen 
(17) has performed tests of liver function in a num- 
ber of patients with pruritus senilis, but found no 
signs of liver impairment. Von Hellens (10) has 
applied the denervation operation according to Taver- 
nier in cases of osteoarthritis of the hip joint and 
came to the conclusion that, particularly in old pa- 
tients in which the pain is mainly due to adduction 
contracture, it may be of value. 

Societas Gerontologica Fennica continues the pub- 
lication of a yearbook, Geron, of which volumes 2-3 
appeared in 1951 and 4-5 in July, 1953. 

The articles are written either in Finnish or Swed- 
ish. From the contents some have only local interest 
and many are surveys. The last volume mainly con- 
tains studies based on the statistical inquiries of the 
state committee mentioned above. Of original work 
the following may be mentioned: Tunkelo (22) has 
studied the trends in the age structure of the Finnish 
Diet, (a similar topic has also interested the municipal 
statisticians: an inquiry among the voters of the 
city of Helsinki, in which the percentage of non-voters 
in different age classes are given, has been published 
by the statistical office of the city of Helsinki (1)) ; 
Koivisto (14) gives a detailed account on the social, 
economic, and psychologic status of old workers in 
some textile factories as compared with the status of 
the younger workers; Bjérkenheim (3) reports ex- 
periments conducted to determine the age variations in 
vibratory sensibility; Palmgren (19) has followed the 
rate of oxygen consumption in spiders during their 
life span and in that connection gives some remarks 
on gerontologic methodology. 

Several studies considering the problem of athero- 
sclerosis are going on in different institutes, but only 
some reports have as yet been published. Nikkila and 
Majanen (18) noted in examining the amount of 
heparinoid substances in blood a decreased protamine 
binding capacity of blood from atherosclerotic patients 
as compared to that of “normal” individuals. Setala 
and Ermala (20) have studied the role of chylomicrons 
as carriers of carcinogenic hydrocarbons. 


21. 


23- 


. Jalavisto, E.: 
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Report on Gerontology in Ireland 


JOHN F. FLEETWOOD 


Since the development in recent years of interest 
throughout the world in problems of aging and the 
aged, research and investigations have proceeded along 
different lines in different countries. In Ireland the 
main concentration has been on social services for 
the already aged and comparatively little research 
has been undertaken in the field of gerontology. 

References to the care of the aged in Ireland ex- 
tend back for many centuries and there are references, 
in laws promulgated about the 7th century A.D., to 
the assistance to be provided for aged persons. Three 
items of maintenance were specified, i.e., food, at- 
tendance, and milk. Of the first they were allowed 
half a wheaten loaf, salt, and a vessel of sour milk 
daily, of the second a full bath every twentieth night 


and the head to be washed every Saturday, and of the. 


third, the produce of one milch cow of the common 
herd. Houses for poor aged men were to be at least 
17 feet long and made of basket work with weather 
boards. 

Throughout the Middle Ages more cohesive family 
life and a shorter expectation of life did much to 
prevent senility becoming a social problem, but the 
effects of warfare and the industrial revolution in 
England coupled with the neglect or deliberate 
strangulation of native industries by the London 
Parliament after the Act of Union of 1801 soon 
caused destitution and senescence to become a serious 
problem. The disastrous potato blight and famine 
of 1847 which resulted in death for thousands and 
emigration for many others produced a social upheaval, 
the results of which are still evident. Within a few 
years the population had been halved and a dispro- 
portionate number of those remaining were in the 
upper age groups as the young had emigrated. 

The Poor Law Act of 1838 was designed to re- 
lieve destitution in general by accommodating those 
unable to provide for themselves or their families in 
Workhouses. The fact that this scheme came fully 
into operation during the aforementioned famine did 
nothing to popularise the new institutions and although 
the workhouses were rechristened County Homes or 
Hospitals and more sympathetically administered from 
1923 onwards many older people who are fit subjects 
for admission thereto still regard them as “the Work- 
houses” and are extremely reluctant to seek shelter 
therein. This feeling is gradually disappearing but 


| is still a very real problem. 


An Interdepartmental Committee set up in 1949 
to inquire into the whole question of these homes re- 
ported in January 1951 and their findings may be 


| summed up in their own phrase that “while the build- 


ings are sound and spacious they are lacking in com- 


fort and amenities—the atmosphere depressing—.” At 
the same time the report recognised that in some 
County Homes energetic staff and far-seeing admin- 
istrators had overcome many of the disabilities in- 
herent in the buildings. 

Following this report a Government White Paper 
was published dealing with the reconstruction and im- 
provement of the County Homes. This was an ex- 
tremely enlightened document judging by modern 
standards of geriatric practice and gave promise of 
considerable improvement in the immediate future. 

It is obvious from a study of this document that 
Ireland faces the same problems as most other 
countries. The aged requiring residential accommo- 
dation are housed in all sorts of institutions not pri- 
marily intended for them or adapted to their needs, At 
the same time voluntary agencies are being forced to 
reduce the numbers they can cater for because of the 
rising costs of food and household materials generally. 

It is worthy of note that this committee recom- 
mended close liaison and co-operation between local 
authorities and voluntary organisations. 

The Health Bill of 1952, which*at the time of writ- 
ing (July, 1953) is undergoing a stormy passage 
through Parliament, specifies that the duty of providing 
institutional maintenance of the aged and infirm shall 
be a part of health assistance rather than of general 
assistance. Presumably the intention is to enable the 
aged person to receive full hospital treatment at the 
public charge with greater facility than previously. 

The geriatric services given by voluntary agencies 
fall into 3 distinct classes: 1) hospital attention as 
intern or extern patients, 2) residential care, 3) 
home visitation. 


Hospital attention to out patients is mainly given 
in existing medical, surgical, or specialised depart- 
ments, but in Mercer’s Hospital in Dublin a special 
Geriatric Out-Patient Department has been opened. 
Here patients have the advantages of all the regular 
hospital facilities. The primary aim of this clinic 
is to obviate the necessity of geriatric patients hav- 
ing to wait for long periods in the general out-patient 
department. This clinic suffers under the handicap 
of the rest of the hospital that bed accommodation is 
limited, but wherever possible patients from the geri- 
atric department are admitted, investigated, and treat- 
ed. All patients attending this department undergo 
an exhaustive social survey. 

Residential care for aged people has been provided 
for many years by voluntary organisations, notably 
the religious sisterhoods. During the last century 
accommodation in groups of self-contained houses 
was made available through the benefactors of wealthy 





ee ee ee ee ee 


ihe a 


Rie SI Ores TET a ROTO il 





510 JOURNAL OF GERONTOLOGY 


philanthropists. While these continue to operate, their 
enlargement is impossible because of the high costs 
of building. 

Of the recently established groups offering enter- 
tainment, home visiting, and similar social services, 
the Irish Red Cross Society has been longest in the 
field and has built up an excellent home visiting serv- 
ice, the personnel of which undertake the tasks of a 
friend and are accepted in this capacity by their aged 
protegées. Periodic entertainments and outings are 
organised and other services offered are determined by 
local needs and conditions. Officers of the executive 
committee of this group attend meetings of study 
circles both within and without the Red Cross and 


explain the functions of and need for geriatric 
services. 

In Dun Loaghaire the local Old Folks Committee 
has established the first old peoples clubs in Ire- 
land where on two afternoons a week those over 65 
of the district are welcome for tea, talk, and indoor 
games. 

In summary the study of gerontology proper has 
not been extensively undertaken in Ireland but there 
is a growing awareness among individuals and organi- 
sations that the problem of an aging population is 
urgent and requires immediate attention. Since 1851 
when the first accurate census was undertaken the 
percentage of individuals over 65 years of age has 
risen from 3 per cent to over 10 per cent in 1941. 


Italian Contributions to Gerontology 


GIORGIO MARS 


THE increased average span of human life in these 
last few decades in every civilized nation and the 
consequent progressive increase in the number of the 
aged has been realized also in Italy, where the percent- 
age of people over 60 years old has risen from 8.7 
per cent in 1872 to 12 per cent in 1950. The reasons 
for this trend are essentially the decrease in diseases, 
caused by infections and nutritional inadequacy, and 
birth control. In the actual general conditions of 
Italy the social burden caused by the aged is made 
worse by emigration, which subtracts healthy and 
young men from the population. 

Under the stimulus of widespread social and eco- 
nomic problems that this phenomenon has brought to 
the Italian nation, interest has awaken and studies and 
organizations have been planned in order to solve the 
problems of the aged. In Italy geriatrics is considered 
in terms of care of physically handicapped old people, 
assistance to the aged in good health, and continuance 
of their productive labor. Also it is necessary to 
plan a program so that elderly people outside the 
productive community may find a satisfactory personal 
adjustment through social services providing them 
with adequate housing, or nursing homes, and recre- 
ation. 

The history of gerontology in Italy dates back only 
to 1950 when, through the efforts of a few scientists 
interested in this problem and on the invitation of the 
International Association of Gerontology, the Italian 
Gerontological Society was founded in Florence, with 
the aim of forming an alliance among biologists and 
physicians interested in gerontology and promoting 
investigations, interchange of opinions, and meetings. 
The main scope of the association is to develop in- 
terest in the medical and social problems of the aged. 

Before 1950 some investigators had already started 


researches and published some investigations, some of 
which are still considered fundamental and valuable: 
G. Levi, A. Pepere, and G. Viale (Fisiopatologia della 
Vecchiaia, I. S. M., Milan, 1933); P. Bastai and 
G. C. Dogliotti (Physiopathologie de la Vieillesse, 
Masson, Paris, 1938); L. Ferrannini, and N. Pende. 

Since the Italian Gerontological Society was or- 
ganized, marked strides have been made in broadening 
interests in the national medical field of gerontology, 
in increasing the list of members, and in creating com- 
munity centers for medical services in districts and 
towns. By this developing program the number of 
members was increased from 25 in 1950 to about 500 
in 1953. The Society has been acknowledged by the 
government and geriatric centers have been constituted 
and are actually in operation in many towns. 


In Milan, a city known for its care of the aged, a | 


few members have pioneered the Centro Nazionale di 
Gerontologia, designed to meet the needs of the elder- 
ly and to care for their health and comfort through 
medical and social assistance. In Venice a geriatric 
hospital under the control of the Society is already 
in operation. In Rome a new Committee recently 
commenced its activity with an interesting symposium 
on aging. In Verona, Ancona, Naples, Padua, and 
Bologna new nuclei are developing which, jointly with 
the Society, will help to stimulate interest and emula- 
tion by their examples and results. 


The President of the Italian Gerontological and 
Geriatric Society is Professor E. Greppi, an out- 
standing figure in the field of medicine. Vice-Presi- 
dents are P. Redaelli, professor of pathologic anatomy 
in Milan, and G. Favilli, professor of general path- 
ology in Bologna. The Society has appointed an Ex- 
pert Committee in order to discuss the various prob- 
lems of biology, medicine, surgery, sociology, eco- 
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nomics, and statistics concerning the aged. At the 
Secretariat of the Society a rich library including 
works in Italian and foreign languages is at the dis- 
posal of the members. 

The official organ of the Society is the bimonthly 
Giornale di Gerontologia, first published in 1953; 
there are also two bimonthly journals, Rivista di 
Gerontologia e Geriatria, issued in Rome, and Lon- 
gevita, published in Milan and dealing with sociologic 
problems. 

Three meetings were organized on behalf of the 
Italian Gerontological Society and one on behalf of 
the Centro Nazionale di Gerontologia. The first was 
held in Florence (January, 1951). Lectures on the 
etiology and pathogenesis of arteriosclerosis were 
given by Dr. Gianni and Dr. Minninni, enabling the 
members to exchange ideas on the topic. 

The second conference, in Milan (March, 1952), 
dealt with the following subjects: Biologic Problems 
of Aging (A. Zironi), Disability of Older Individuals, 
Family, and Social Life (A. Gemelli and M. Cesa- 
Bianchi), The Skeletal System in Old Age (L. Turano 
and L. Belloni), Cancer and Old Age (G. C. Dogliotti 
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and G. Lenti), and The Present Situation of Italian 
Gerontological Organizations (A. Torresini). This 
meeting proved a success both because of the large 
number of scientists participating and because it has 
shown to the public how much the problems of old age 
are considered. 

In Venice (March, 1953) the third meeting of the 
Italian Gerontological Society took place. Topics 
dealt with were: The Socio-Medical Problems in 
Geriatrics (C. A. Ragazzi), The Present Situation 
of Italian Geriatric Centers (E. Greppi), and Nutri- 
tion in Old Age (P. Alessandrini). Proceedings of 
the three meetings have been issued. 

In May, 1953, a meeting was held in Milan on the 
planning of nursing homes for the aged, with the aim 
of investigating the whole problem from the social 
point of view, promoting private undertakings, and 
assisting the gerontologic activities now operative. 

Thus Italy, although at the beginning of its ger- 
ontologic activity, is well acquainted with the efforts 
that must be made to meet the aims of modern ger- 
ontology, with activities proportionally on the level 
of more advanced and richer nations. 


Gerontologic and Geriatric Activities in Mexico 


EDUARDO AGUIRRE PEQUENO 


REVIEWING our country’s literature, such as the 
classical Gaceta Médica de Mézxico, the official organ 
of the Academia Nacional de Medicina, which has 
been published for nearly a century, as well as other 
journals, from time to time some publications pertain- 
ing to senile illness, poor houses, and institutions for 
old people are found, but it was not until a few years 
ago that a definite interest in gerontology and geri- 
atrics was awakened. 

In November, 1950, at the meeting of the Academia 
Nacional de Medicina, this correspondent, sponsored 
by the Instituto de Investigaciones Cientificas de la 
Universidad de Nuevo Leon and as representative 
member in Monterrey, presented a paper entitled 
Viejos y Nuevos Horizontes de la Medicina Geriatrica 
(Revista del Hospital Universitario “Dr. J. Eleuterio 
Gonzélez,” 1: September-October, 1951). The Uni- 
versity of Nuevo Leon has sponsored several disser- 
tations, such as Anestesia en la Practica Geriatrica, 
by Juan José Garza, and Papel del Laboratorio en la 
Practica Geriatrica, by Minerva Velazquez. 

The Sociedad Mexicana de Geriatria was founded 
in Mexico City December 22, 1950, with Dr. Manuel 
Payno, Jr. as president, and in February, 1951, the 
Academia Mexicana de Gerontologia was established 
in order to coordinate the efforts of all the geron- 
tological societies in the country. 

In the latter part of 1950 the writer undertook the 


task of organizing a Seccidn de Geriatria Preventiva 
y Educacién Higiénica del Adulto in the Instituto de 
Investigaciones Cientificas at the University of Nuevo 
Leén and the Monterrey Office of the I.M.S.S. (In- 
stituto Mexicano de Seguridad Social). The objec- 
tives of the Section include educational, scientific, and 
cultural aspects related to aging. Since January, 1953, 
it has sponsored the publication of a series of articles 
on the prevention and treatment of diabetes and con- 
trol of obesity. 


The Sociedad Nuevoleonesa de Gerontologia y 
Geriatria was founded February 6, 1951, in Monterrey, 
and this correspondent was elected president. This 
Society has contributed a publication, Bibliografia 
Relativa a los Riesgos Quirtirgicos y Su Prevencién 
en Geriatria. In the city of Monterrey the writer 
broadcasted a series of conferences related to the 
hygienic education of the adult and the prevention of 
medical, economic, and social problems in persons over 
40 years of age. These lectures are now being 
printed. 

In April, 1951, the first series of annual public 
lectures on geriatrics was inaugurated in Mexico City 
under the auspices of the Universidad Nacional 
Auténoma de México, the Escuela Nacional de Medi- 
cina, and the Sociedad Mexicana de Geriatria. Among 
the topics included were medical, surgical, and social 
aspects. Examples of the latter are the publications 
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of Dr. Payno, Generalidades Sobre Rehabilitacion, 
and of Rafael Riva Palacio, Problemas Socio-Eco- 
némicos en la Geriatria y Principios del Trabajo So- 
cial Geriatrico. 


The Congreso Cientifico Mexicano, in commemora- 
tion of the Fourth Centennial of the Mexican Uni- 
versity was held in Mexico City September 24-30, 
1951. This correspondent presented a paper entitled 
Conveniencia de Fomentar en México el Estudio de 
la Gerontologia y Geriatria e Importancia Médico 
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Legal y Social de la Jubilacion, Pension, o Retiro, 
which was published in the Revista del Hospital Uni- 
versitario “Dr. J. Eleuterio Gonzdlez.” 

The President of the Sociedad Nuevoleonesa de 
Gerontologia y Geriatria was invited to take part in 
the Décima Asamblea Nacional de Cirujanos, which 
took place in Mexico City November 9-15, 1952, and 
was appointed Vice-President of the Geriatric Section 
in the Assembly. Dr. E. V. Cowdry was elected Hon- 
orary President. For the first time this convention 
included a section on geriatrics. 


Progress of Gerontology in Australia 


O. WESTCOTT FREWIN 


AUSTRALIA is a land of vast spaces, in area some- 
what larger than the United States. There are 6 
states and a federal territory, each with its own 
Health Ministry, and consequently developments occur 
in 7 independent university cities. The federal govern- 
ment has an overriding control of finance and social 
legislature, but most health details are still nominally 
under state control. This federal control has gradual- 
ly encroached on what were previously state activities, 
with the inevitable result that the State Ministries 
become less actively progressive. In gerontology no 
real progress can be reported as yet. The over-all im- 
pression is a disregard of the subject, but there is 
some evidence of a keen interest by occasional scat- 
tered individuals or committees.: Each of these loci 
of interest is sure to show some development eventu- 
ally and so we can hopefully anticipate progress in 
the future. 

In medicine there is no real specialisation in ger- 
ontology, and the teaching hospitals as yet do not 
maintain special geriatric units. 

However, at the Brisbane University a start has 
been made: a consideration of gerontology is included 
in the teaching of the Department of Social and 
Tropical Medicine; in the clinical courses the stu- 
dents are encouraged to take opportunities to study 
the ills of old people, and the Faculty of Medicine is 
fostering the appreciation of the wider horizons of 
medical practice. 

In each state there are “custodial units” for chronic 
invalids and from these active geriatric units will be 
evolved as soon as interest is fostered in the rehabili- 
tative potentialities of chronic disease. 

In the field of research a certain amount of original 
gerontologic work has been done. 

The Adelaide University has a tradition of research 
and in the early 1920’s Professor Brailsford Robert- 
son and his staff published a number of articles giving 
the effect of various feedings on the longevity of rats. 

In Sydney a Gerontological Group for Research 


was formed a few years ago, but its activities lapsed 
when the secretary went abroad and no one took over 
the work concerned. Therefore, at the moment the 
group is dormant. 

Writers scattered throughout Australia have pub- 
lished papers giving various findings on groups of 
elderly subjects and when these are all correlated, 
Australia should be able to claim a literature of her 
own on gerontologic research. 

In the sociologic sphere progress is hampered some- 
what by our present changing political structure. 
Health in general is receiving attention and new 
ideologies, such as represented by gerontology, are 
neglected for a while. Public opinion of course will 
alter this and it is only a matter of time until general 
interest is aroused. The outlook is most encouraging 
in the state situated furtherest from the federal 
Capitol. Western Australia has a Department of 
Public Health that is awake to the problem and has 
under consideration proposals for the care of the aged, 
healthy and sick, and in particular for rehabilitation 
of hemiplegics and active physiotherapy for arthritics. 

The South Australian Department of Health has 
received two reports. One was from an administrator 
who made a special study of geriatrics in Great 
Britain in 1951 and who has recommended that geri- 
atric departments be developed in general hospitals. 
He recommended that these departments be used not 
only for the active treatment and the rehabilitation of 
the acutely and the chronic sick but also as centres 
of research, and he stressed the need for interest as, 
unfortunately, in South Australia, there is a lament- 
able lack of interest in the active treatment and 
rehabilitation of sick old people. About 100 beds in 
the state hospital are available as a long-stay annex, 
but little interest is apparent among those in authority 
for the development of a proper geriatric service to 
the community. 

An active senior member of the profession attended 
the Seventh International Hospital Congress as the 
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representative of the South Australian Government. 
He was very impressed with the address referring to 
the care of the chronic sick and the aged and believed 
that the problems confronting South Australia were 
mainly in the nature of national and regional planning, 
together with construction, equipment, and maintenance. 
In his report he stressed the necessity for building 
homes, hostels, and hospitals, and to build them in 
such a way as to allow for alterations and expansion; 
also that the planning of buildings for the chronic 
sick requires special study—the acute sick should be 
separated from the chronic sick and the chronic pa- 
tients should be grouped according to their disabilities. 

No doubt the Ministry of Health will utilize these 
men to help in planning future developments. 

In Melbourne a consultation was held between 
representatives of the Royal Melbourne Hospital 
Committee and the Committee of Mount Royal, and 
exploration of ways and means of implementing the 
establishment of a Geriatric Unit which will screen 
all patients seeking admission to long term institutions 
was begun. This proposed unit will be under Mount 
Royal control and administration but staffed and 
operated by the Royal Melbourne Hospital staff under 
an experienced geriatrician. This will be a fresh 
advance in investigation and treatment and all facili- 
ties will be made available for this purpose. Prob- 
ably the first of its kind in Australia, it will mark the 
beginning of a new era for sick aged people, whose 
care will as a result be on a more scientific and thor- 
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ough basis than heretofore. This Geriatric Unit will 
be essentially of an investigational nature and will not 
harbour long term inmates any longer than is re- 
quired to conduct their investigation. 

In the field of psychology, one psychologist in 
New South Wales is displaying a keen interest but 
his efforts to interest others elsewhere in the Common- 
wealth have not been rewarded with any material 
progress. He reports that in terms of gerontology 
the result is a depressing one, as most psychologists 
are employed in state organisations and the emphasis 
is on educational and vocational guidance. 

Regarding voluntary social work there is no social 
agency whose sole function is the care of the aged. 

In all states the churches and charitable organisa- 
tions conduct hospitals and homes for the aged and 
the incapacitated. In New South Wales there is a 
Senior Citizens Club sponsored by the Council of 
Social Service. 

The South Australian Council of Social Services in 
1951 sponsored a survey of the needs of the aged 
and prepared a very comprehensive report, recom- 
mending the establishment of a trust to finance and 
coordinate all the voluntary services ministering to 
the necessities of the aged. 

This report to the Journal cannot be claimed to 
give the complete picture as there is no real inter- 
digitation between workers in various cities and often 
not even in the same city. Also the distances involved 
have made investigation at first hand an impossibility. 


Gerontology in Sweden 


STEN ECKERSTROM 


Tue Swedish Society for Research on Ageing, a 
Section of the Swedish Medical Association, was 
started about seven years ago with Professor Folke 
Henschen as the first Chairman. Before this time 
study and research in gerontology was limited to a 
few centers, especially to the Royal Cell Institute and 
Vitamine Institute of Stockholm. 

Interest in Gerontology and Geriatrics has increased 
during the last few years in Sweden and at the an- 
nual meeting of the Swedish Medical Association 
different problems are discussed in the Section for 
Research on Ageing. In 1951 the President of the 
Medical Association, Professor G. Haggqvist, gave a 
report on life expectancy, geriatrics, and social medi- 
cine at the general assembly. Research is now concen- 
trated at Stockholm, Lund, and Gothenburg. 

At Stockholm in the Caroline Institute and the 
University Hospital (the Caroline Hospital) especial- 
ly research on arteriosclerosis (Professor F. Hen- 
schen, Dr. B. Olhagen) and on changes in the nervous 
system in aging (Professor T. Sjégren, Department 


of Psychiatry) are performed. In 1953 a Geriatric 
Clinic was opened at the Municipal Southern Hospital 
(Sédersjukhuset) of Stockholm, where there will be 
a center for clinical geriatric research. 

At the Medical Clinic of the University of Lund 
a team of scientists under the direction of Professor 
H. Malmros is studying the arteriosclerosis problem. 
Investigations are performed, for instance, on the 
correlation between thyroid function and lipid metab- 
olism (1952-1953). 

In Gothenburg, at the Institute of Anatomy, Faculty 
of Medicine, under the direction of Professor B. 
Ingelmark, there are different problems as subjects 
for special morphophysiologic studies on the structure 
and functional adaptability of the locomotor organs. 
At the Histological Department Professor H. Hydén 
and coworkers investigate the changes in the nervous 
system, chiefly the brain, in old subjects and special 
attention is given to the histochemical reactions of 
the nerve cell. In the Department of Psychiatry, 
Municipal Hospital of Gothenburg (Lillhagen’s hos- 
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pital), Dr. H. Sjégren is studying Alzheimer’s Dis- 
ease in collaboration with Professor T. Sjégren, 
Stockholm. In the Geriatric Clinig of the Municipal 
Hospital of Gothenburg (The Vasa Hospital) under 
the direction of Dr. S. Eckerstrém, different investi- 
gations were performed during the last ten years, 
especially on the cardiovascular system, the blood, 
and the urinary system. 


It is difficult to arrange for admission of the elderly 
patient with long term disease, and even with acute 
illness, into a hospital. The increased expectation of 
life has brought with it a problem only dimly appre- 
ciated 20 years ago. In order to find a solution to 
the problems, a State Committee for the Care of 
the Aged commenced their investigations in 1952 
according to a plan drawn up by the government. 
The investigations contain general information about 
the present state of the different instituticns for the 
aged sick, the need for care in special hospitals and 
homes, the need of grants for research in the field of 
gerontology and geriatrics, the question about rehabili- 
tation and occupational therapy of old people, etc. 


Conditions in Homes for Old People have been the 


subject of a statistical investigation which the Social 
Welfare Board began in the spring of 1950. The 
investigation was made to provide guidance in the 
realization of the reform of Homes for Old People 
which Parliament decided upon in 1947. It is the 
intention of the Social Welfare Board, however, 
to follow the development of conditions in the Homes 
for Old People. According to a plan drawn up by 
the government, investigations are to be made annual- 
ly, but their contents and extent will be varied from 
year to year. General data on the institutions will 
be collected every year. Individual information about 
the residents is of such extent and character that it 
is considered adequate if it is collected every fifth 
year. 

The information contained in a report published 
in 1953 was obtained from all the Homes for Old 
People run by municipalities in the kingdom. It 
contains general data on the institutions (their age, 
type of building and capacity, the number of residents 
and their turnover, running costs of the institutions, 
etc.), and individual information about the residents 
(their sex, age and civil status, the state of their 
health and need of care at special institutions, etc.). 
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BOOK REVIEWS 


REHABILITATION OF THE PHYSICALLY 
HANDICAPPED, Revised Edition, by Henry H. 
Kessler, Columbia University Press, New York, 1953, 
275 pages, $4.00. 


Dr. Kessler groups the material in his 251 page 
book into a consideration of the problems of the phys- 
ically handicapped, the principles and practice of re- 
habilitation, and a proposal for a national program. 
The individual chapters consider the problems of the 
disabled in general, the crippled child, the injured 
worker and other orthopedic patients, the chronically 
ill, the mentally and emotionally disabled, and the 
blind and deaf. 


The tone of this volume is optimistic and inspira- 
tional, in keeping with most current writing on re- 
habilitation. The author has an easy flowing style 
and his work is quite readable. Although without 
literary pretensions he is considerably more articulate 
and gracefully literate than most of his brother Amer- 
ican physicians when they try their hand at writing. 


The author is perhaps not as realistic concerning 
the difficulties of rehabilitation as he might be, but his 
is more down to earth than similar works on this 
subject. For example, he mentions the sorry business 
of what he calls “courthouse medicine’—that is the 
farcical situations which develop in compensation 
cases in which physicians are often made to look 
ridiculous, the opponents in the case grasping and 
avaricious and their attorneys, predatory. True re- 
habilitation usually gets lost in such a setting. I think 
that the author might have devoted more attention 
to the matter of initiating a complete reform in the 
matter of these lawsuits and their attendant preposter- 
ous costs, all of which you and I pay every time we 
pay our insurance premiums or buy a manufactured 
article. 


Similarly, the author mentions the shortcomings of 
suppliers of artificial limbs and of those surgeons who 
neither have the interest nor the knowledge to in- 
struct their amputee patients properly during the pre- 
operative, post-operative, and gait-training phases of 
their care. He might have mentioned that the limb 
companies time after time sell limbs to patients who 
could not possibly benefit from their use. The law 
should limit the sale of such apparatus except on 
medical prescription. 


Discussion of the problems of the mentally and 
emotionally disabled, of the blind, the deaf, and the 
laryngectomized takes our author a good pace away 
from his own specialty of orthopedic surgery. These 
chapters seem sound but illustrate the difficulty of 
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censidering rehabilitation as a specialty. As Sidney 
Licht once said, it is exceedingly hazardous to claim 
an empire without knowing exactly what its boundaries 
are. 


The author cites the mistakes of laymen who have 
been in vocational rehabilitation for years and who 
sometimes step over the line from their proper sphere 
into medical responsibility. He does not mention that 
the physician who does not know what the inside of 
a steel mill looks like or has no special training in 
psychology or education may similarly trespass when 
he lightly disposes of problems in these fields. There 
is no question that the increasing assumption of re- 
sponsibilty for professional-medical decisions by lay- 
men is a problem of growing importance, not only in 
the field of vocational rehabilitation but in many other 
aspects of medicine. 


The author fails to state that the actual numbers of 
persons who are vocationally rehabilitated is dis- 
tressingly small in the presence of conditions like 
rheumatoid arthritis, hemiplegia, and paraplegia. There 
is the tacit assumption in this volume as in all previous 
volumes I have read that all we need is more person- 
nel and rehabilitation centers. I am sure that if this 
could be brought about by legislative ukase within 
the next year our problems would have just begun. 
Multiple sclerosis would still be a tough disease and 
the vocational problem of a hemiplegic miner with an 
1.Q. of 87 would still be desperate. 


The central problem in industrial and Veterans 
Administration medicine is the conflict between the 
patient’s desire to get back to productive capacity as 
quickly as possible and the obvious disadvantages of 
such achievement: decreased pension or lump sum 
ccmpensation; loss of a paternalistic shelter from the 
world’s blasts. 


The author, as a matter of fact, could have gone 
back a good deal further and stated that the real 
problem is not how to patch up people after they 
are hurt, but how to prevent in part the horrifying 
loss of life and limb from auto and other accidents 
occurring in this country every second. Rehabilitation 
is providing more mops to dry up the leaks on the 
floor; preventive safety engineering would be an at- 
tempt to repair the roof and stop the leaks. 


Students will find the chapter on existing rehabili- 
tation legislation a valuable reference resource. 
S. MEAD 
Department of Physical Medicine 


Washington University School of 
Medicine 


wn 
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CRITERIA FOR RETIREMENT, edited by Geneva 
Mathiasen, G. P. Putnam’s Sons, New York, 1953, 233 
pages, $3.50. 

Although the extent of the generalization in the first 
sentence of the Foreword may raise a few eyebrows, 
some immodesty on the part of those responsible for 
this little book may well be pardoned. Frank J. 
Sladen, M.D., Chairman of the Committee of Trustees 
for the McGregor Fund of Detroit, identifies the con- 
ference upon which the book reports as “the first 
serious effort to understand the effect in general and 
in detail of the present compulsory age retirement pro- 
gram upon the lives of individuals and upon the re- 
sponsibilities of communities and the nation.” 

The volume sprang from a conference held at 
Columbia University’s Arden House, January 24-26, 
1952. This “national conference’ was jointly spon- 
sored by the National Committee on the Aging of the 
National Social Welfare Assembly and the McGregor 
Fund. A preliminary planning committee agreed upon 
the “headline premise” for the three day conference: 
“Chronological age has not proved acceptable as a 
sole basis for retirement policy.” On that premise, 
the conference sought “to explore what other and ad- 
ditional yardsticks there are or need to be developed. 
. . . It was not expected that final conclusions would 
be reached. . . . Rather it was hoped that research and 
trial would be stimulated. . . .” 

Part One (55 pages) reviews “the social needs of 
an aging population” with interesting and significant 
statistics on population trends and on the “problems 
of old age.” It contains also a well written, although 
not as concise as might be hoped, summary of the dis- 
cussions and recommendations during the three day 
conference. 


Part Two (132 pages) contains three monographs 
which will in the minds of many raise the level of this 
contribution well above that of the usual conference 
proceedings. A faculty committee of the Graduate 
School of Public Health at the University of Pitts- 
burgh thoroughly and systematically discusses the 
pros and cons, without reaching any startling or un- 
expected conclusions, of the question, “From the point 
of the worker, is it likely to be better for him to 
continue in employment as long as he is able to work 
or to retire at a given age?” Harlan Fox of the In- 
dustrial Relations Center at the University of Min- 
nesota reviews the responsibilities of employers, work- 
ers, unions, and the government. Sumner H. Slichter 
of Harvard University provides scholarly and specific 
answers to two questions: 1) Can the economy afford 
the loss of production of its older workers or the 
financial burden of supporting them? 2) Does the 


business cycle substantially affect retirement practices ? 

Part Three (20 pages) includes talks given at the 
conference by C. P. Cochrane of Eastman Kodak Co., 
Harry Becker of the U.A.W.—C.LO., and Theodore 
Klumpp, M.D., of Winthrop-Stearns, Inc. 


If you are making any serious attempt to keep 
up with the quantity of books now beginning to pour 
off our presses on matters of aging, you will not want 
to overlook Criteria for Retirement. 

E. S. BRANDENBURG 
University College 
Washington University 


GROUP WORK WITH THE AGED, by Susan H, 
Kubie and Gertrude Landau, International Universities 
Press, New York, 1953, 214 pages, $3.50. 

This description of the establishment and growth of 
the William Hodson Community Center in New York 
City, a pioneering day center for the aged organized 
by the Department of Welfare, is an absorbing and 
valuable: document. By the use of group records and 
examples of individuals who have been participants 
in the Center, a clear picture of the first nine years 
of the agency emerges. Although it has been pri- 
marily a group-work agency, another important func- 
tion of the Center is counselling on individual prob- 
lems. The two basic working assumptions of the 
Center’s staff are: (1) old people react on the same 
principles of behavior as do all other people, and 
(2) one of the key sources of problems of the aged 
in our urban society is their progressive isolation. 

The Center began during World War II with a 
small group of the aged, gathered mainly from re- 
cipients of Old Age Assistance and composed of the 
physically handicapped and the otherwise unemploy- 
able. In the course of time, membership expanded, 
self-government evolved, and as a result of the de- 
cline of employment opportunities for old workers, 
there is now a greater representation of “more ade- 
quate” older persons. There are two types of groups 
which operate in the Center: the small groups or- 
ganized around a special recreational or creative in- 
terest, and the larger groups with mass activities 
appealing to the whole membership. 

The authors argue convincingly that changes in 
attitude among the members of such centers as a 
product of these group experiences will contribute to 
the disruption of many of the stereotypes about aging 
and the aged in our society. 

M. L. BARRON 

Department of Sociology and 
Anthropology 

Cornell University 


EFFECTIVE USE OF OLDER WORKERS, by 
Elizabeth L. Breckenridge, Wilcox & Follett Co., 
Chicago, 1953, 224 pages, $4.00. 

This is a report of a study proposed by the Com- 
mittee on Human Development of the University of 
Chicago, financed with the assistance of the Rocke- 
feller Foundation, and directed by Mrs. Breckenridge, 
on unusual practices and attitudes which make for 
flexibility in employment and retirement. 
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Only companies with special programs, policies, or 
procedures for better use of older workers or pre- 
paring them for retirement were considered. Of the 
90 participating, 43 were personally interviewed; in- 
formation on the remaining 47 was secured by corres- 
pondence, published reports, and conversations at con- 
ferences. 

One chapter, the first, is a general discussion of 
the problem; two chapters discuss the reasons usually 
advanced for and against more flexible hiring and 
retiring procedures; five chapters deal with practices 
of some companies with less rigid employment and 
retirement policies. 

Employment of the older workers, said the report, 
is a problem involving several national issues. Im- 
poverished old age may: (1) threaten American ideol- 
ogy; (2) stimulate extension of governmental influ- 
ence and development of political pressure groups; 
(3) waste our productive resources to such an extent 
as to endanger our standard of living; and (4) lead 
to unwise accumulation of investment capital. 

These problems concern the businessman “(1) be- 
cause of the possibility of a labor shortage; (2) be- 
cause the unhappy older worker may be a public re- 
lations problem and inspire more complicated union 
negotiations; (3) because unemployed older people 
may increase the corporate tax load; and finally (4) 
because business wants the most efficient work force 
possible.” 

The objective of the survey was to produce a re- 
pert that would be of use to companies interested, and 
for that purpose the most positive findings were used 
te construct a pattern for company programs for older 
werkers. It was pointed out that this was merely 
tentative because the summary was not regarded as 
final or perfect and the material collected too scanty 
and superficial to reach more definite judgments. The 
pattern, in chapter 13, covers hiring and maintaining 
efficiency of the older worker, preparation for retire- 
ment, post-retirement programs, and retirement policy. 

WILLIS H. REALS 

University College 

Washington University 
THE GOOD DOCTOR AND OTHER SELEC- 
TIONS FROM THE ESSAYS AND ADDRESSES 
OF WILLIAM DE BERNIERE MacNIDER, 
Edited by William W. McLendon and Shirley Graves 
Cochraine, University of North Carolina Press, 
Chapel Hill, 1953, 179 pages, $5.00. 

Perhaps more than anyone else, Doctor MacNider 
deserves the title, “Father of Organized Gerontology 
in America.” It was he who served for several years 
as the Chairman of the Macy Foundation-supported 
“Club For Research on Aging” and its successor, 
the “Macy Conferences on Problems of Aging.” In 
this group was organized the Gerontological Society 
and the Journal of Gerontology. 


This book begins with a colorful section in which 
three devoted friends express their love and deep 
admiration for “Doctor Billy,” or “Bill” in his re- 
lationships with the community of Chapel Hill where 
he was born, lived, and died, and with the University 
of North Carolina in which much of his working life 
was spent as student, instructor, professor, and dean. 
Additionally he served the community as a practicing 
physician, notable alike for his genius for friendship 
and for his diagnostic and therapeutic skill. But his 
wider renown came from his penetrating researches 
in the field of pharmacology. 

The main body of the book is made up of some 20 
of Doctor MacNider’s addresses and _ biographic 
sketches which fall into four general groups: The 
Medical Profession, The Biological Adjuster, The 
Meaning of Research, and The Doctor as Teacher, 
Scientist, Humanitarian. 

Among the best of the single articles are The Good 
Doctor; Strife; and Age, Change, and Adapted Life. 
The book is wise and gracious and it is readable. 
Weaving in and out of the text is the pursuasive per- 
sonality of an able scientist-physician who made a 
practical way of life of being good. 

ROY G. HOSKINS 
Waban, Massachusetts 





SOCIAL SWEDEN, published by the Social Wel- 
fare Board, Stockholm, 1952, 462 pp. 

Social Sweden is an important document which 
presents not only the operations but also the general 
philosophy behind the comprehensive social reform 
program that has been worked out in Sweden. The 
volume presents to the reader the characteristics not 
only of the land but of the population and shows how 
these factors have had a bearing on the program of 
social reform. Of particular interest are the chapters 
dealing with the systems of old age pensions, role of 
public housing for older persons, and the organization 
of medical care programs. The volume is well il- 
lustrated and written in a style that makes for easy 
reading. This book should rank high on the reading 
list for those concerned with the formulation of com- 
munity programs for older people, since it illustrates 
in a vivid fashion what has been accomplished in 
Sweden in effective planning for older people. 

N. W. SHOCK 





GRUNDLAGEN ZUR ERFORSCHUNG DES 
ALTERNS, by Paul Matzdorff, 1948, Verlag Von 
Dr. Dietrich Steinkopff, Frankfurt / Main; 248 pages, 
$3.22. 

The reviewer of this book is placed in an unenviable 
position by having to discuss critically a book written 
in 1946, at a time when foreign literature was difficult 
to obtain in Germany. Yet in spite of this obstacle 
the author relies on an unusual number of references 
to English and American publications. 
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Dr. Matzdorff is a practicing neuro-psychiatrist, 
apparently of the somato-psychic (or psycho-biologic) 
school. The name of Freud is not once mentioned, not 
even for the purpose of contradiction, and the author 
defends himself against being called a “brain mytho- 
logist” by emphasizing that his definitions and state- 
ments are based on concrete data as developed in the 
volume on the basis of a tremendous number of 
quotations. 

The volume is a philosophic dissertation in the 
original sense of the word philosophy, comprising 
every piece of knowledge which has a bearing on life 
itself. The definition of the word “aging” becomes in 
itself a subject for critical evaluation. Age begins 
with the first moment of development. Individual 
organs cease growing at different times and one must 
differentiate between anatomic and physiologic aging. 
Unicellular organisms obtain immortality by “re- 
juvenation in death.” What we see under the micro- 
scope is not more than an “equivalent picture” in the 
meaning used by Nissl and does not necessarily denote 
parallelism between cessation of maturation and loss 
of function. In considering the problem of sustained 
activity the author believes that the optimum capacity 
of the whole body is more important than the maxi- 
mum capacity of any individual organ. No organ can 
cause aging, it can only change the complexes of 
physiologic existence. Activity by itself tends to keep 
the organism young and complete inactivity favors 
aging of the cells. “People of 60 years of age are 
sick; those of 100 years of age are healthy.” 

Age consists in general of a diminution of efficiency 
by diminished reaction to external impulses. It is, 
however, often characterized by co-existence of de- 
generation and excessive proliferation, by diminution 


and increase of reactions or organ functions, as shown 
by the differences or reaction in children, adults, and 
old people to strychnine, belladonna, and insulin. It 
seems that the projection of psychic occurrences upon 
the vegetative system gradually lessens. While in 
youth a brain scar heals by proliferation of glia, in 
age the replacement is accomplished by connective 
tissue. 

The author emphasizes in particular that we in the 
United States suffer great industrial losses by placing 
the age of highest efficiency entirely at too young a 
period and by paying too much attention to disturb- 
ances of single organs rather than to a consideration 
of the human mechanism as a whole. 

The book is not a textbook on diseases of old age. 
The various organs are discussed from the stand- 
point of the vegetative system innervating them. Chief 
emphasis is placed on the various nervous structures 
and their influence on metabolic functions and, con- 
trariwise, their reaction to such various external in- 
fluences. It is fascinating to read the description of 
the senescent changes in the reflexes, in motor func- 
tions, in gait, standing, tremors, language, and writ- 
ing. 

One cannot do justice to the description of the 
emotional reactions and their anatomic and physiologic 
background. Altogether the author avoids the pitfall 
of using “abnormality” as a guidepost for inference to 
“normal” aging; instead, he succeeds in presenting 
a plausible psycho-dynamic picture. 

In an era in which psychosomatic reactions are so 
over-emphasized, it is refreshing to read once again 
a thesis of the opposite variety. 

KARL ROTHSCHILD 
New Brunswick, New Jersey 


BOOKS RECEIVED 


Books received since June 1, 1953, are acknowledged 
in the following list. 

Add Life to Their Years. Activity Programs in 
Homes for the Aged, by Catherine Lee Wahlstrom, 
The Department of Social Welfare, National Coun- 
cil of the Churches of Christ in the U.S.A., 120 
East 23 Street, New York 10, New York, 1953, 75 
pages, paper bound, $1.00. 

The Concept of Disease, Its History, Its Versions 
and Its Nature, by Walter Riese, Philosophical 
Library, New York, 1953, 120 pages, $3.75. 

Criteria for Retirement. A Report of a National Con- 
ference on Retirement of Older Workers, Geneva 
Mathiasen, editor, G. P. Putnam’s Sons, New York, 
1653, 233 pages, $3.50 (reviewed in this issue, page 
516). 

Diabetic Neuropathies, by Joseph I. Goodman, Sieg- 
fried Baumoel, Leonard Frankel, Louis J. Marcus, 
and Sigmund Wassermann, Charles C Thomas, Pub- 


lisher, Springfield, Illinois, 1953, 138 pages, $4.75. 


Effective Use of Older Workers, by Elizabeth L. 
Breckinridge, Wilcox & Follett Co., Chicago, 1953, 
224 pages, $4.00 (reviewed in this issue, page 516). 


Facts About Florida’s Older Population, Research 
Report No. 4, Retirement Research Division, Talla- 
hassee, 1953, 41 pages, paper bound. 


The Good Doctor and Other Selections from the 
Essays and Addresses of William de Berniere Mac- 
Nider, edited by William W. McLendon and Shirley 
Graves Cochraine, University of North Carolina 
Press, Chapel Hill, 1953, 179 pages, $5.00 (reviewed 
in this issue, page 517). 

Group Work with the Aged, by Susan H. Kubie and 
Gertrude Landau, International Universities Press, 
New York, 1953, 214 pages, $3.50 (reviewed in this 
issue, page 516). 

Grundlagen zur Erforschung des Alterns, by Paul 
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Matzdorff, Verlag Dr. Dietrich Steinkopff, Darm- 
stadt, Germany, 1948, 248 pages, paper 12 marks, 
bound 13.50 marks (reviewed in this issue, page 
517). 

The Mature Heart, by Helen B. Emmons, Abingdon- 
Cokesbury, Nashville, 1953, 160 pages, $3.50. 

Patients Are People, A Medical-Social Approach to 
Long Illness, by Minna Field, Columbia University 
Press, New York, 1953, 244 pages, $3.75. 


Psychoanalysis and Social Work, edited by Marcel 
Heiman, International Universities Press, New 
York, 1953, 346 pages, $5.00. 

Rehabilitation of the Physically Handicapped, revised 
edition, by Henry H. Kessler, Columbia University 
Press, New York, 1953, 275 pages, $4.00 (reviewed 
in this issue, page 515). 

Time Is Now, by Marjorie B. Paradis, Abelard Press, 
Inc., New York, 1953, 373 pages, $3.50. 
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The subject categories are those in A Classified Bibliography of Gerontology and 
Geriatrics by Nathan W. Shock published by Stanford University Press, Stanford, California 
(1951). Only major headings are used and the Roman numerals correspond to those given 
in the bibliography. In so far as possible, references are classified according to organ 
systems. Thus most of the material on Geriatrics will be found under the organ system 
involved in the disease. Cross references are indicated by number at the end of each 
section. When available, abstract references are given (B.A.—Biological Abstracts; P.A.— 
Psychological Abstracts; and P.I.—Population Index). Abbreviations for journals are those 
used in A World List of Scientific Periodicals Published in the years 1900-1933, 2nd Edition. 
For journals not listed, abbreviations were devised according to the general rules used in 
the above source. It is impossible to cover all journals and list all papers concerned with 
aging and the aged. Authors and publishers are requested to call attention to publications 
or to send reprints to the Gerontology Section, Baltimore City Hospitals, Baltimore, Mary- 
land. The assistance of the Forest Park Foundation, Peoria, Illinois, in the preparation 
of these materials is gratefully acknowledged. 
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